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Some Judicious .. . 


HBacktracking 


Joffe Lonenid 


pa EEORE trying to fag your brains in attempting to make a wise 
choice of a farm program to guarantee absolute and unconditional 


solvency to the ones who grow your grub, it might not be amiss to 
take a refresher in respect to the steps we took to get where we are 
and why. 

Even though we've lived through all of these economic experiences 
and written, talked, and heard many things about them, one soon 
forgets the pains of childbirth or what the doctor cost us. Then, 
moreover, some of us knew the chief actors in the drama and either 
sent them flowers after each performance or lambasted them with 


eggs and cabbages. 


Of late, there have been divers worthy 
feelers put out to test the prevailing 
spirit of the ruralite anent the par- 
ticular brand of salvation and relief 
which he is least apt to snarl about or 
cast votes against. Little, if any, cog- 
nizance is taken meanwhile of the other 
folks who pay the ultimate bills or who 
are expected to eat up sundry surplus 
when the planners happen to guess 
wrong. 


However, far be it from me to take 
sides in this scuffle or inject any un- 
happy similes or untoward references 
which could be interpreted as exhibiting 
bias or signs of a recalcitrant and re- 
actionary mind. As a matter of fact, 
your scribe has done yeoman service at 
the business end of a Remington for 
three decades, nobly reporting the in- 
finite zeal and unselfish loyalty of the 
“squash” bucklers who carried the 
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fight from some obscure point in Iowa 
to the front pages of the Federal 
Register. All this, and heaven too, 
will be his reward! 

Let us, therefore, be up and doing, 
scanning the pages of agrarian history. 
We begin beyond that plebeian time 
that we knew so well as kids. In our 
salad days, about the only forms of 
government aid on the docket were the 
sums openly or covertly handed out to 
old soldiers, big banks, and the rail- 
roads. 

The banks and railroads had an easy 
time getting it out of Uncle Sam’s 
wallet pocket, but the indigent veterans 
of Gettysburg and San Juan Hill had 
to hire talented galaxies of high-priced 
legal lights to pry loose some small 
change in partial remuneration for 
physical disability. 

Then we took on another war in 
1917 to bolster our crop of fresh heroes 
and give the farmers temporary pros- 
perity. During two years of war in 
Europe we produced food in more 
abundance than ever before and by 1919 
the Secretary of Agriculture acknowl- 
edged that the plow had saved civili- 
zation again. In much the same man- 
ner as today, the rural expectation was 
whetted to believe in a long period of 
heavy demand for the grain and live- 
stock which this country could raise— 
with a few sour notes to mar the jubi- 
lant chorus. 


EN in the summer of 1920 
agricultural prices began to waver 
and decline, slapping the war-bloated 
farmer into a coma just as he loaded 
up with produce to sell in exchange 
for mighty likely looking doodads in 
the mail-order catalogs. What was 
worse, the prices he had to fork over 
for factory and store goods stayed up 
close to the fever pitch of wartime. 
The farmer thought that a world with 
tight belts, after severe rationing, would 
treat him nicer than that. It looked 
like somebody was pulling shenanigans, 
and folks who had extended their credit 
pretty thin in town banks to cover the 
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purchase price of more acreage called 
the situation indecent, only this was 
not the exact language used at all times. 

This process whereby a yielding yeo- 
manry banged up solid against the 
rock of rigid buying prices caused two 
things to happen—death of an old 
rural regime and birth of the farmers’ 
partnership with government. Not 
right away quick, you understand, but 
with the protracted yet potent power 
commonly seen in the joyful fermenta- 
tion of a mess of pot-likker. 


ACED with old debts contracted 

under happier times and insulted 
daily at the market place by meager 
tithes for their toil, it is no wonder 
that those days between 1920 and 1924 
were the boom era of the so-called farm 
propaganda organizations. 

During the hectic 1920 campaign 
which put Harding in the front seat, 
the speeches made in the tall grass 
in support of price-fixing policies re- 
ceived no echo in Washington. Here 
the talk was mostly about getting 
higher tariff fences built, more loans 
to push foreign exports, more chances 
to get farmers into debt with easy 
money, and a frill or two of legal trim- 
ming for the newly born cooperatives. 

By dint of considerable vocal force 
and election threats, the boys from back 
there finally induced the Congress to 
establish a fact-finding commission of 
agricultural inquiry, which reported 
late that season that the pitch-fork ele- 
ment had taken a shellacking. This 
was not exactly news out West, but it 
showed that the country was aware 
anyhow that part of the machinery was 
in need of grease. Their modest esti- 
mate that farmers had only 77 per 
cent of the buying power which their 
mazuma had pre-war probably justified 
clerical costs spent by the commission, 
but it saved nobody’s skin. It is true 
that the commission ventured a few 
cautious recommendations, including 
giving co-ops a legal advantage if pos- 
sible, a workable system of inter- 
mediate credit for farmers, reduced 
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freight rates, higher rural life stand- 
ards (if they could be found), and 
better roads to market. It closed with 
a pious adherence to the shelf-worn 
dictum that “interplay of economic 
forces and not legislative formulas must 
be sought for in restoring agricultural 
prosperity.” 

Applying the panaceas sketched by 
the conference, Congress extended the 


with a double-barreled objective—to fi- 


nance more exports and to make loans 
to rehabilitate agriculture. The Presi- 
dent signed a new and higher tariff 
rate schedule to “protect” our industry 
from foreign imports, which set the 
stage for further maladjustment and 


grief. Moreover, the first signs of a 
prolonged crusade were indicated by 
formation of the so-called “farm bloc” 
in the House and in the Senate. 

Fortunately, there was at the time 
a new Secretary of Agriculture who 
had first-hand acquaintance with the 
plight of agriculture. Against the opin- 
ions of some other cabinet members, 
Secretary Henry C. Wallace talked 
President Harding into calling the 
first National Farm Conference, opened 
with his address reminding farmers 
that legislation can do little more than 
give them a chance to adopt more 
efficient methods and then organize to 
“help themselves.” He little knew how 
prophetic his last phrase really was, or 
how efficient farm leaders would be- 
come in finding ways to “help them- 
selves” to all that seemed desirable for 
a fair exchange balance. 
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This national forum met in Wash- 
ington almost exactly 25 years ago. 
Secretary Wallace told them that agri- 
culture was in a bad way, causing suf- 
fering and stagnation to the entire 
business and industrial structure. In 
true American fashion, the meeting 
set up a dozen different specialized com- 
mittees with lengthy reports and rec- 
ommendations. 

While the reports as a whole echoed 
some of the new ideas then cropping 
up and revolving around the slogan 
of “equality for agriculture,” they could 
not get away from old paths of ap- 
proach to fancied prosperity. They 
favored higher tariffs, more credit to 
get rid of surplus in foreign trade, more 
farm credit, and price stability to be 
won through broader powers and priv- 
ileged positions for the farmer coopera- 
tives. But tucked away in some obscure 
corner of the report were suggestions 
for a system of crop insurance and re- 
quests for government guaranty of 
farm prices. 


ERSONALLY, the writer saw noth- 

ing of the national conclave, but 
numerous side issues and hectic verbal 
battles came under his ken in the Mid- 
west. It was about this time that Jim 
Howard tried to get a hearing in Wash- 
ington and was told to “go home and 
slop the hogs.” It was in this era 
that the Farm Bureau and the grain 
and livestock boys formed action com- 
mittees with ambitious plans galore, 
and at one big assembly in Chicago we 
corn-belt scribes listened to the im- 
passioned and lively oratory of Aaron 
Sapiro, who for a year or more became 
the Tom Paine of the embittered dairy 
and livestock crowd, with his shibboleth 
for taking the initiative through “or- 
ganizing by commodities.’ Only a few 
old-timers today ever heard of Aaron, 
who did not last long because he 
treated the wheel-horses of the farm 
phalanx with contempt and subjected 
their theories to open ridicule. The 
horny-handed wheat and hog bosses of 

(Turn to page 49) 





Fig. 1. 


The mechanism employed in aerating the jars is illustrated above. 


A total of eight jars 


was connected in series and attached by rubber hose to the pump. A total of six such series was 
employed and each series was aerated two hours per day. 


Sugar Beets Require 


Adequate Soil Aeration 
By Floyd W Smith and Fe L Cock ' 


Soil Science Department, Michigan State College, East Lansing, Michigan 


BSERVATIONS of growth exhib- 

ited by sugar beets in field fertil- 
ity experiments have shown that a le- 
guminous crop in the rotation preced- 
ing this crop is less beneficial if unfav- 
able soil tilth and moisture conditions 
exist at planting time or shortly there- 
after. Actual plot yields have verified 
these observations. 

The effects of poor soil aeration on 
the growth of several crops have re- 
cently been reported by several investi- 
gators. Hoffer (3) attributes the fail- 


1 The senior author is now Assistant Professor of 
Soils, Kansas State College, Manhattan, Kansas. 


ure of corn, on certain Indiana soils, 
to respond to fertilizer treatments to 
the lack of sufficient soil aeration. Law- 
ton (4) noted that lack of aeration 
reduced the total absorption of certain 
nutrient elements by the corn plants 
on Iowa soils. Farnsworth (1) has 
noted significant increases in the growth 
of sugar beets when the non-capillary 
porosity of a soil was maintained at a 
level of six per cent or above and has 
suggested that aeration of the soil is 
likely to become a limiting factor in 
sugar beet growth if the air capacity 
of a soil is below nine per cent. 

An investigation to study the effects 
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of soil aeration on the growth and 
yield of sugar beets in pot cultures was 
recently conducted by the Michigan 
Agricultural Experiment Station (6). 
The soil used in this greenhouse experi- 
ment was a Brookston clay loam similar 
to that on which certain adverse effects 
due to poor soil tilth had been observed 
in the field. Inasmuch as alfalfa and 
sweet clover are the two leguminous 
crops frequently produced immediately 
prior to the sugar beets in a rotation 
and since corn is the non-leguminous 
crop often produced immediately be- 
fore the sugar beets when the legumi- 
nous crop occupies some other place in 
the rotation, it was decided that any 
investigation of the effect of aeration on 
sugar beets should take these factors 
into consideration. These crops were, 
therefore, grown before the sugar beets, 
and following the harvest of these crops 
the entire plant tissue was finely 
chopped with scissors and incorpo- 
rated with the mass of soil in the jar. 

Physical treatments were employed 


in preparing the cultures for sugar 
beets so as to provide different states of 
aeration therein. Half of the jars were 
continued at the moisture equivalent of 
25 per cent while the other half were 
provided with excess water so as to 
maintain them at 28.2 per cent moisture. 


Fig. 2. 


above. Treatments from left to right are: 
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Half of the soil from the various cul- 
tures was compacted by tamping upon 
being returned to the jars prior to plant- 
ing the sugar beets. This compaction 
process resulted in a volume weight of 
1.43 on these cultures as compared to 
1.0 on the uncompacted cultures. Arti- 
ficial aeration was provided for’half the 
cultures by use of the air pump mechan- 
ism shown in figure 1. The treatments 
thus provided included (1) normal, (2) 
aeration, (3) compaction, (4) aeration 
and compaction, (5) excess water, (6) 
excess water and aeration, (7) excess 
water and compaction, and (8) excess 
water, aeration, and compaction. 

Certain chemical studies were con- 
ducted during the growth of the sugar 
beets. The oxidation status of the soil 
was investigated by means of the tech- 
nique described by Hoffer (2). Nitrate 
nitrogen determinations were made in 
accordance with the technique of Prince 
(5). 

Certain outstanding facts were appar- 
ent as a result of the investigation de- 
scribed above. The effect of lack of 
aeration on the oxidation status of the 
soil was clearly illustrated. The accu- 
mulation of the objectionable ferrous 
iron on all of the compacted cultures 
suggests that the normal oxidation proc- 
esses were very markedly disturbed. In- 


The top growth of sugar beets for the alfalfa series at the time of harvest is illustrated 
(1) Normal; (2) compaction; (3) aeration; and 


(4) aeration and compaction. 





Fig. 3. 


above. Treatments from left to right are: 
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The top growth of sugar beets for the corn series at the time of harvest is illustrated 
(1) Normal; (2) compaction; (3) aeration; and 


(4) aeration and compaction. 


asmuch as the artificial aeration on cer- 
tain of the compacted cultures resulted 
in partially eliminating this accumula- 
tion of ferrous iron and restoration of 
the supply of ferric iron, it is readily 
apparent that insufficient aeration is the 
cause for such accumulation. Since the 
artificial aeration treatment did not 
overcome this tendency on the com- 
pacted soils which were subjected to the 
excess water treatment, it is seen that a 
minimum effective air capacity as well 
as an exchange of gas between the soil 


TABLE 1. 


and atmosphere is essential to the main- 
tenance of the proper oxidation status 
in soils of this character. 

The data presented in table 1 with 
regard to the nitrate nitrogen content 
of the soil also serve to illustrate that 
normal processes within the soil are 
very much disturbed by limited aera- 
tion. The failure of those cultures, 
which were compacted, to produce a 
high level of nitrification even after the 
incorporation of large amounts of nitro- 
genous material offers some explanation 


NITRATE NITROGEN DATA. 


Mean! nitrate nitrogen content for 


Physical treatment 


Compaction 

. Aeration and compaction 

Excess water 

Excess water and aeration 

Excess water and compaction...... 


G2 NS Or hm 99 bo 


Alfalfa 
series 
ppm 


Series 
average 
ppm 


Sweet clover 
series 


Corn 
series 
ppm 


33.21 
33.42 
2.33 
2.66 
40.80 
52.10 
2.19 


1.96 


21.09 


1 Mean of four replicates. 
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Fig. 4. 
above. 


The top growth of sugar beets for the sweet clover series at the time of harvest is illustrated 
Treatments from left to right are: (1) Normal; (2) compaction; (3) aeration; and 


(4) aeration and compaction. 


as to why a preceding legume crop may 
be ineffective in stimulating sugar beet 
yields under field conditions when there 
exists the presence of excess moisture 
and a state of poor tilth, either alone 
or in combination. It may also be ob- 


served in table 1 that artificial aera- 
tion partially restored normal nitrifi- 
cation processes but not entirely so. 
This, as did the evidence pertinent to 
the oxidation status of the soil, suggests 
the desirability of maintaining a maxi- 


mum effective air space in the soil for 
the production of sugar beets. 

The effect of the various physical 
treatments on the yield of sugar beet 
roots presents itself in a striking manner 
in table 2. Comparative good and uni- 
form yields of sugar beet roots were 
obtained as a result of any physical 
treatment of the soil considered herein 
and succeeding either corn, alfalfa, or 
sweet clover so long as this treatment 
did not involve compaction. Slight 


TABLE 2. YIELD OF SuGAR BEET ROOTS. 


Mean! dry weight of sugar beet 


Physical treatment 


Alfalfa 
series 


. Aeration and compaction 

Excess water 

. Excess water and aeration 

. Excess water and compaction 

. Excess water, aeration, and com- 


G0 NI UR go tO 


1 Mean of four replicates. 


roots for 
Series 

average 

Corn grams 

series 

grams 


Sweet clover 


grams 
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increases in yield were obtained where 
additional water and air were provided 
uncompacted soils, especially on those 
cultures where the preceding crop was 
sweet clover. Additional water, with- 
out artificial aeration, on a soil which 
was not compacted was slightly detri- 
mental on the culture which had previ- 
ously produced corn. However, these 
minor variations suggest that aeration 
on a soil which is not compacted and 
which has an air capacity of over 30 
per cent is not likely to become a limit- 
ing factor in the production of sugar 
beets. 

Compaction of the soil, following all 
crops, resulted in a considerable reduc- 
tion in the yield of sugar beets. This 
reduction was evidenced both in root 
and top growth, as indicated in tables 
1 and 2, respectively. The reduction in 
the former was of considerably greater 
magnitude, however, as is indicated by 
a consistent decline in the ratio of roots 
to tops on those cultures which received 
compaction. The effect of compaction 
on the soil was more serious than the 
addition of excess water as applied in 
this experiment. This observation was 
not surprising inasmuch as compaction 
alone resulted in the disappearance of 
much more of the original air capacity 
of the normal soil than did the addition 


#3 
ALFALFA 


a 
Fig. 5. 


above. 
clover, and corn: 
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of the excess water. The fact that the 
application of excess water alone re- 
sulted in slight stimulation of yields 
suggests that normal aeration is not a 
limiting factor on the uncompacted 
soil, That additional water may, un- 
der certain conditions, be highly detri- 
mental is demonstrated by its addition 
to the compacted soil. 

Proof that aeration was a limiting 
factor in the growth of sugar beets on 
the compacted soils is offered by the 
stimulation of yields as a result of 
artificial aeration on the compacted soil. 
The fact that stimulation was less on 
the compacted soil with excess water 
present can be explained on the basis 
of the extremely low effective air ca- 
pacity. It is interesting to note that 
marked stimulation resulted from this 
artificial aeration treatment on all of 
the compacted cultures which did not 
receive excess water and it is especially 
interesting to note that this stimulation 
was very marked on the cultures which 
previously had produced corn. This 
treatment on the cultures following the 
growth of corn resulted in a yield more 
nearly approaching those from the 
uncompacted soil than did any other 
treatment on any series. This fact 
adds to evidence already presented as 

(Turn to page 41) 
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The relative growth of representative sugar beets within the various cultures is illustrated 
Treatments represented by the beets are as follows for each of the series—alfalfa, sweet 
(1) Normal; (2) compaction; (3) aeration; and (4) aeration and compaction. 





The Hole of Major Elements 


in Plant Nutrition 
B, LD. Davis 


Department of Pomology, University of California, Davis, California 


NY discussion of the internal fac- 
tors associated with the develop- 
ment of plants will nearly always in- 
clude the essential elements and the 
part they play, just as it would prob- 
ably include a discussion of some phase 
of their water relations, their translo- 
cation problems, the mechanism or 
channels involved, the problem of res- 
piration, the phenomena of growth and 
in recent times that of the growth pro- 
moters. 

The discussion of the elements neces- 
sary for plant growth is probably not 
so simple and straightforward as it 
once was and, I suspect, the role of 
each cannot be stated so conclusively. 
It has been almost a hundred years 
(1844, according to Brenchley) since 
the first paper was published describing 
deficiency symptoms and calling atten- 
tion to the essential nature of certain 
elements for plant growth. This first 
element was, as might be suspected, 
iron, since its lack is so striking. For 
a number of years (by 1860) the tech- 
nique of growing plants in solution cul- 
tures from which one element was 
omitted had developed so far that it 
was considered that 10 elements were 
necessary for plant growth. These 10 
were carbon, hydrogen, oxygen, nitro- 
gen, magnesium, iron, sulfur, calcium, 
phosphorus, and potassium. These in- 
vestigations were repeated and verified 
so often that these 10 came to be recog- 
nized as the essential elements, even 
though it was known that a number 
of other elements were to be found in 
plants by analysis. 

In 1915 Mazé published a paper 
showing that other elements besides 
these 10 might be necessary, but so 
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well-grounded was the belief in the 10 
that it was another 10 years before there 
was acceptance of the fact that the 10 
might not be all that were needed for 
normal growth. This situation raises 
the question of what might be a crite- 
rion by which the indispensability of an 
element would be judged. A basic con- 
cept would probably be as follows: 
“Necessity of an element for normal 
plant metabolism is demonstrated only 
if lack of it can be shown to result in 
injury, abnormal development, or 
death.” The hub of this concept lies 
in the “lack” of an element. Under 
our present concept of technique this 
means that the plant must be grown 
in some sort of culture solution from 
which the element in question has been 
eliminated or reduced by the most re- 
fined methods. Modern investigations 
have recognized the difficulties asso- 
ciated with eliminating an element from 
culture solutions and have suggested 
certain previously unrecognized sources 
of error in the older experiments: (1) 
Many of the “pure” chemicals used con- 
tained, at least, traces of other elements 
which may have been sufficient to sup- 
ply the plant with its needs; (2) the 
elements stored in the seeds were not 
usually considered in these experiments 
and sufficient amounts of an element 
might be contained here for normal 
growth; and (3) certain elements may 
dissolve from the walls of the containers 
in which the plants are growing or in 
which the reagents are stored. 

A failure to place emphasis upon the 
“Jack” of an element is shown by some 
investigators who have noted increased 
growth when an element has been 
added to a complete culture solution. 
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By such a procedure there have been 
many elements reported as increasing 
plant growth and the assumption made 
that they were therefore necessary. 
Such a condition may, however, fall 
short of proof that such an element is 
necessary for growth; it may only alter 
some characteristic of the solution mak- 
ing it more favorable for growth of the 
plant. Furthermore, before the neces- 
sity of an element for green plants has 
been proved it should be shown neces- 
sary for a number of species. 

Using th< criticzl concept indicated 
above thece are probably 14 or 15 so- 
called essential elements for plant 
growth, even though as many as about 
40 have been found in plants on analy- 
sis and one writer has suggested that 
the whole periodic table may be found 
when proper techniques have been de- 
veloped. 


To recapitulate: Our original con- 


cept of the elements necessary for plant 
growth obtained by the technique of so- 


lution culture was so well-founded that 
it wasn’t seriously challenged for more 
than 50 years. The change in concept 
has been in the nature of additions 
rather than revision, occasioned by im- 
proved technique and an understand- 
ing of the very small amounts neces- 
sary. The current concept would sug- 
gest that the list might keep growing as 
additional and more critical investiga- 
tions were made. 

A number of ways of classification of 
these necessary elements are possible, 
none of which are wholly satisfactory. 
The following classifications are repre- 
sentative of the attempts that have been 
made: 


1. According to their source; C, H, 
O coming from the air and water, the 
remainder of the elements from the soil. 

2. According to their ashing proper- 
ties, C, H, O, N being lost on burning, 
the others remaining in the ash. 

3. According to their supposed func- 
tion: 

a. energy exchange group—H, O 

b. energy storers—C, N, S, P 
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c. translocation regulation—K, Ca, 
Mg 

d. oxidation reduction regulators— 
Mn, Fe, Zn, Cu. 

4. According to the amount neces- 
sary for growth—the major and minor 
(micro, trace), elements. 


It can be seen that none of these clas- 
sifications is entirely satisfactory. The 
first two are strictly artificial and give 
no indication of the role of the ele- 
ments. The third is a more nearly ra- 
tional one but the difficulty lies in ex- 
actly cataloguing an element so that all 
its functions lie in that group. It omits 
entirely the function that some element 
may have in some building structure 
or in a compound. The last classifica- 
tion is perhaps a more desirable one for 
our present thinking, especially if the 
emphasis is placed upon the historical 
or developmental aspect. It scarcely 
seems wise to lay too much emphasis 
upon the relative amounts needed by 
the terms “major” and “minor.” Cer- 
tainly “major” and “minor” cannot be 
taken to indicate degrees of indispensa- 
bility since I assume there is no such 
thing. They are indispensable or they 
are not! 


Possible Functions of the Elements 


The elements needed by plants may 
subserve a number of functions. 
Among them are the following: 


1. Some of them are component parts 
of the cell structure such as the cell wall 
or of the protoplasm. The amount of 
the different elements used for these 
purposes may be relatively large, and 
any deficiency of them is soon noticed 
in the general growth of the plant. 

2. As sources of energy for the va- 
ried functions. 

3. As influencing elements. 

a. on osmotic pressure of cells 

b. on acidity and buffer action 

c. on hydration of the cell colloids 

d. on permeability of cell membranes 

e. as antidotal or antagonistic agents 

f. as carriers of other ions 

g. as catalyzers of reactions. 
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Role of the Specific Elements 


It is not always easy to assign a spe- 
cific role to an element and feel certain 
that its sole function lies here. When 
an element forms an integral part of 
some building material or compound 
whose function is known, and whose 
lack in a culture solution does not result 
in irregularities other than those ex- 
pected of this building material or com- 
pound, then the role is rather easy to 
assign. But frequently the lack of an 
element will result in abnormalities that 
cannot be simply explained. 

All of the 10 major elements have 
been shown to be necessary to the 
growth of trees under controlled condi- 
tions. The symptoms of a lack of an 
element are in general the same for 
trees as for other experimental plants. 
Primarily, I assume, because of the ease 
of manipulation nearly all the work in 
exploring the role of the elements has 
been done on plants other than trees. 
What will be said regarding the role of 
each will therefore be the result of in- 
vestigations on other plants, but it may 
be a fair assumption that they would 
play the same role in trees. 

Carbon, Hydrogen, Oxygen (C), 
(H), (O)—These three are constitu- 
ents of a very large proportion of all 
the materials in a plant. They serve: 


1. As part of the cell structure in the 
cell wall and protoplasm. 

2. As energy materials—carbohy- 
drates, fats, oils. 


In trees the primary energy material 
is usually in the form of carbohydrates. 
These may be broken down into those 
used (a) for current use and (b) for 
storage. 

For our discussion three carbohy- 
drates may be considered as furnishing 
the bulk of those for current use. These 
are the sugars—glucose, levulose, and 
sucrose. All three are water-soluble 
and serve as the sugars that are trans- 
located from one part of the plant to 
another. The first two of these, glucose 
and levulose, have the power of reduc- 
ing certain compounds and are there- 
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fore spoken of as reducing sugars. 
Sucrose does not have this power of 
reduction and is therefore spoken of as 
a non-reducing sugar. In the literature 
dealing with the metabolism of trees, 
reducing sugars refers primarily to dex- 
trose and levulose, non-reducing to su- 
crose, and total sugars means the sum 
of all three. In trees, the chief storage 
carbohydrate is starch. This material 
breaks down into glucose when hydro- 
lyzed by dilute acids or by enzymes. It 
can, therefore, be considered as a con- 
densation product of a number of mole- 
cules of glucose. An additional carbo- 
hydrate, hemicellulose, occurs in trees 
and vines and is said to be a reserve 
storage product. It yields reducing sub- 
stances when hydrolyzed by dilute 
acids; in this case, however, a mixture 
of sugars results, glucose mixed with 
two five-carbon sugars, xylose and 
arabinose. There is considerable con- 
troversy regarding whether or not hemi- 
cellulose is a storage material. We can, 
perhaps, best leave it by saying that it 
does occur in‘ varying quantities in 
trees and that investigators are not 
agreed about its function. 

Nitrogen (N)—As a component of 
the proteins and therefore of the pro- 
toplasm, this element has a role in 
which a lack is very readily visible by 
reduced growth and a lack of green 
color. Nitrogen is also a part of the 
chlorophyll molecule. 

Iron (Fe)—This element is neces- 
sary for the synthesis of chlorophyll, 
although it doesn’t enter into the chloro- 
phyll molecule. The state of the iron 
in the plant is important, an abundance 
may be present yet not be in an avail- 
able form. Such a condition exists in 
our lime-induced chlorosis. Iron is 
also supposed to act as a catalyst or 
oxygen-carrier in oxidation-reduction 
processes occurring in living cells. The 
proportionate amount of this element 
in plant tissues is low, much of it in 
organic compounds. It is one of the 


most immobile of the elements, no ap- 
preciable redistribution ever occurring 
from one tissue to another. 


Hendrick- 
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son has observed that chlorotic pear 
leaves sprayed with iron sulfate became 
green under a drop of spray but not in 
adjacent areas not wet by the spray. 
Magnesium (Mg) — Magnesium 
forms a part of the chlorophyll molecule 
and as such is necessary in green plants. 
When lacking, characteristic chlorosis 
and perhaps bronzing occurs. Unlike 
Fe, Mg is readily redistributed from 
older to younger parts of the plant. 
Mg is also believed by some workers 
to be associated with the synthesis of 
oil and nucleo-proteins in plant cells. 
Many cases of Mg deficiency have been 
reported under field conditions. 
Calcium (Ca)—A large proportion 
of the Ca in most plants is located in 
the leaves. Very little redistribution 
ever takes place. The Ca content of 
leaves constantly increases throughout 
the season. This element apparently 
plays a multiple role in plant metabol- 
ism. (a) It is a constituent of the cell 
wall as Ca-pectate in the middle la- 
mella. (b) It may influence the per- 


meability of the cytoplasmic membrane. 
It has been found that plants growing 
in Ca-deficient solutions may lose ions 
to the solution, whereas in solutions 
above a certain concentration of Ca 


accumulation occurred. (c) It may 
serve as a neutralizer for certain or- 
ganic acids, especially oxalic or as an 
antidoting agent for other ions. (d) 
It may serve as an aid in translocation 
of carbohydrates. In absence of Ca 
starch has been observed to accumulate 
presumably due to lowered diastatic 
activity. In culture solutions lacking 
Ca there was a severe stunting of 
growth, and almost total failure of 
roots. 

Sulphur (S)—S is a constituent of 
the amino-acid cystine, which in turn 
is one of the compounds from which 
many plant proteins are made. It is 
also a constituent of glutathione, a com- 
pound supposed by many investigators 
to play a part in the respiration process. 
Although the exact role is not known, 
at least one case of deficiency has been 
reported, that of tea yellows. 
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Phosphorus (P)—This element ap- 
parently plays both a direct and an in- 
direct role in the plant’s metabolism. It 
forms a part of various organic com- 
pounds such as the nucleic acids and 
the phospholipids (lecithin). Defi- 
ciency of P interferes with the synthesis 
of these compounds and hence may in- 
terrupt normal cell division. In addi- 
tion, P acts as the co-enzyme of zymase, 
seems to exert an accelerating effect on 
other oxidizing and reducing enzymes 
and seems to be necessary for hydrolytic 
transformations of carbohydrates. This 
element occurs in the greatest abun- 
dance in young meristematic cells and 
in seeds, It is apparently readily redis- 
tributed in plants from one part to 
another. 

Potassium (K)—Unlike the other 
major ash constituents K is not def- 
nitely known to be built into organic 
compounds of fundamental physiolog- 
ical significance. A large proportion of 
the K in plants is in a soluble forra and 
seems to be readily translocated from 
one part to another. Relatively large 
quantities, compared to some of the 
other ash elements, seem necessary to 
avoid serious injury. Since it is not used 
in the construction of some vital cell 
constituent, it must play a regulatory or 
catalytic role. The following processes 
seem to need K for their normal main- 
tenance: (1) The synthesis of simple 
sugars and starch; (2) translocation of 
carbohydrates; (3) reduction of nitrates; 
(4) synthesis of proteins, particularly in 
meristems; and (5) normal cell divi- 
sion. These conclusions are based upon 
such experiments as those of Russel for 
mangolds where 7,255 pounds of leaves 
produced 14,684 pounds of root in a 
K-deficient soil, whereas 8,508 pounds 
of leaf produced 40,128 pounds of root 
in the same soil that had been supplied 
with K. Or the experiments of Night- 
ingale in which sugars accumulated in 
K-deficient plants because N-assimila- 
tion had been interfered with. In Spi- 
rogyra, normal nuclear division failed 
to occur in the absence of a potassium 


supply. 





Center—no potash. 


Hecent South Carolina Studies on 


Potash with Cotton 
By A. B. Boyan 


Extension Service, Clemson Agricultural College, Clemson, South Carolina 


HE economic significance of the 

cotton crop in the South emphasizes 
the desirability of research studies on 
more efficient production and process- 
ing of cotton as well as wider utiliza- 
tion of the cotton fiber, Dr. H. P. 
Cooper, director of the South Carolina 
Experiment Station of Clemson Agri- 
cultural College, said recently. 

This great economic significance of 
cotton is explanation and justification 
for great and continuous attention and 
effort which Clemson research agron- 
omists, including Dr. Cooper, himself 
an able and well-known soil scientist, 
have given to the study of cotton pro- 
duction for many years. 

Some of the most recent research on 
cotton production in South Carolina 
has had to do with the influence of 


potash with and without limestone; 
residual effects of potash; best rate and 
time of applying potash; comparative 
yields from potassium chloride and 
sodium chloride; and the effect of 
sodium on different levels of potash 
fertilization. 

The accompanying table shows what 
happened to the yields of cotton when 
potash was applied to cotton with and 
without dolomitic limestone. The tests, 
made on Norfolk sand at the Clemson 
Sandhills branch experiment station, 
have covered a period of 13 years 
through 1944. 

The basic fertilizer treatment of these 
test plots consisted of 640 pounds of a 
5-10-5 per acre and 50 pounds of K.O. 
One half of each plot received 1,500 
pounds of dolomitic limestone per 





Treatment 
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Average Increase from lime 


Condition | yield pounds 
of soil 


seed cotton 


per acre Lbs. Per cent 


Unlimed 
Limed 
Unlimed 


acre in 1931 and 1,500 pounds more 
in 1935. 

Dr. Cooper’s report on the tests 
shows that the average yield for 13 
years (no data for 1941 because of 
crop failure) was very low on plots that 
did not receive potash, 102 pounds of 
seed cotton per acre from the unlimed 
plots and 98 pounds from the limed 
plots. It is explained that the slightly 
lower yield from the limed plots was 
doubtless due to the generally accepted 
idea that the addition of calcium in 
the form of limestone decreases the 
solubility and the availability of the 
potash in the soil. 

The average increase in yield from 
the use of limestone was 23 per cent. 
The range in the percentage increase 


for the different years was from 0.4 to 
48.6 per cent. The greatest increase 
seems to have occurred in the years of 
higher total production. 


How Much Potash, and When, 
for Cotton 


Further evidence and more direct evi- 
dence on the importance of potash are 
to be found in the tests by Clemson 
agronomists on rate and time of apply- 
ing potash to cotton. These tests on 
how much potash is most economical 
and what is the best time to apply it 
date back to 1931 also for their begin- 
ning and therefore offer some conclu- 
sive evidence. 

They show, first, that there were in- 
creases of 16 to 25 pounds of seed cot- 
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Left: 600 Ibs. of 5-10-5; right, 600 lbs. of 5-10-0. Both sections were side-dressed with 15 lbs. 
of nitrogen. 
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ton per acre for each pound of potash 
applied as a fertilizer. 

They showed, second, that there was 
little difference in the yield of seed 
cotton from potash applied at different 
times. 

In these tests all plots received a 
treatment equivalent to 600 pounds per 
acre of a 5-10-0 fertilizer mixture before 
the crop was planted and 15 pounds of 
nitrogen from calcium nitrate, Cal- 
Nitro, or ammonium nitrate applied as a 
side-dressing. In addition, potash was 
applied. at the rates of 0, 15, 30, 45, and 
60 pounds per acre, which with the basic 
mixture were equivalent to 600 pounds 
per acre of a 5-10-0, 5-10-2.5, 5-10-5, 
5-10-7.5, and 5-10-10 fertilizer, respec- 
tively. 

The average results for 13 years show 
that the yields became larger as the 
amount of potash in the fertilizer was 
increased. The average yield for the 
plots not receiving potash was 522 
pounds per acre. The average yields 
from the plots receiving 15, 30, 45, and 
60 pounds of potash per acre were 903, 
1207, 1338, and 1478 pounds of seed 
cotton per acre, respectively. 

These yields represented increases of 
381, 685, 816, and 956 pounds over the 
plots which did not receive potash. It 
should be noted that these plots did not 
receive any sodium in the fertilizer. 
It has been observed that where con- 
siderable quantities of sodium are in- 
cluded in the fertilizer there is less 
response to the use of potash, particu- 
larly at the higher rates of application. 

The average results of these tests are 
shown in the following table. 


Increase over 
preceding 
similar 
treatment, 
pounds 


Average 
for each 
rate, 
pounds 


Pounds of potash applied 
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Residual Potash and Yields 


That a soil low in available potash 
suffers only relatively small losses of 
potash if the cotton stalks and leaves 
remain on the soil is clear from experi- 
ments .conducted at the Sandhills 
branch station since 1932. 

This experiment was started to deter- 
mine the residual effect of applications 
of potash on cotton production. Muri- 
ate of potash was applied broadcast at 
the rates of 100, 200, and 400 pounds 
per acre on Norfolk sandy loam. Six 
hundred pounds per acre of a 7.5-10-0 
fertilizer were applied annually to all 
plots but no potash has been applied 
since the original application in 1932. 

Results from the 12-year-test, 1932- 
1944 inclusive, show there were in- 
creases in the yield of seed cotton over 
no potash of 45, 77, and 105 per cent 
from 100, 200, and 400 pounds of muri- 
ate of potash per acre, respectively. 
These data indicate the efficiency of the 
cotton plant in the utilization and con- 
servation of fertilizer nutrients. The 
effects of an application of 100 pounds 
of potash were very significant after a 
12-year period. 


Effect of Sodium with Potassium 


Another interesting phase of these 
13-year tests in cotton fertilization has 
to do with the comparative yields of 
cotton from the use of sodium chloride 
and potassium chloride. In the word- 
ing of the report by Dr. Cooper and 
his associates— 

“These data suggest that the addition 

(Turn to page 46) 


Increase in 
seed cotton for 
each pound 
of potash, 
pounds 


Increase over 
no potash 





Thousands of acres of poor, weed-infested, overgrazed, and nitrogen-starved pastures such as this 


one could be improved by “renovation.” 


This program of rejuvenation calls for liberal treatment 


with lime and fertilizers, thorough seedbed preparation with the disc, spring tooth harrow, or field 
cultivator, and then a liberal seeding with clovers, alfalfa, and brome grass. 


Efficient Management 


For Abundant Pastures 
BC. BR Cheha 


Soils Department, University of Wisconsin, Madison, Wisconsin 


OOD PASTURES! These two 
words bring to our minds a pic- 
ture of lush fields of palatable, green, 
succulent forage. That is the kind of 
pasture that makes milk and meat. 
Dairy cows that can fill their paunches 
in two hours on good pasture and then 
lie down and chew their cuds the next 
two hours will come in at night with a 
pail full of milk for their owners. 
Too much of our pasture is thin and 
sparse, in fact is little more than open- 
air exercising grounds for our dairy 
herds. Cows that have to hustle and 
rustle all day to fill their stomachs are 
not able to convert much of their feed 
into milk or meat. 


In spite of all the talk about pasture 
improvement during the past 10 years, 
we do not see very many really good 
pastures as we travel over the country. 
Isn’t it true that the average farmer has 
devoted about 90°% of his time and 
energy toward the production of crops 
on his cultivated fields? We have made 
real progress in this matter of liming 
and fertilizing our cultivated crop 
land. Farmers are sowing and plant- 
ing all of the new high-yielding varie- 
ties of grain and corn. The new rust— 
and smut—resistant oats, including Vic- 
land, Tama, Clinton, Bonda, Benton, 
and Eaton are now being grown exten- 
sively on farms in the Midwest. Our 
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Wisconsin Blackhawk and Henry 
wheats have been bred for disease 
resistance and higher yields. Hybrid 
corn, in all conceivable genetic crosses, 
has been bred for higher yields and 
resistance to lodging and diseases. 
The average farmer, I say, devotes 
90% of his time and energy to the pro- 
duction of cultivated crops. He, fits 
and fertilizes his crop land in the 
spring, sows his seed, cultivates his 
crops, then harvests and stores these 
crops in his barns and granaries. In 
turn he “chores” all winter in convert- 
ing this feed into milk and meat. But 
when spring comes most farmers turn 
their cows out on what has always been 
just taken for granted—permanent pas- 
ture! A few farmers have made a start 
in the renovation of their old perma- 
nent grassland pastures. Many farm- 
ers are providing some rotational pas- 
ture and every year use a certain por- 
tion of their legume acreage for pasture. 
Some farmers are growing an acreage 
of sudan grass or other emergency 


crops for mid- and late-summer graz- 


ing. 
Renovation Recommended 


We have talked and heard a lot about 
renovation in the past few years. The 
writer suggested this program to farm- 
ers in Wisconsin as early as 1923. In 
the past 25 years I have had an oppor- 
tunity to see first hand the thousands of 
acres of weed-infested, thin, poor, and 
unproductive pasture land. In talking 
with the owners of these farms as we 
walked over their pastures, I tried to 
describe to them the opportunity for 
pasture improvement by the way of 
more abundant crops of drought-re- 
sistant legumes. Sweet clover for these 
pastures was so much a part of my 
vocabulary in the early days that I was 
nick-named “Sweet Clover Chapman.” 
As I read over these early recommenda- 
tions for pasture improvement way 
back in 1922, ’23, and ’24, I find that I 
was suggesting about the same proce- 
dure that is now being advocated in 
our present-day renovation program: 
namely, liberal applications of lime and 
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fertilizer, followed by a thorough tear- 
ing-up of these old grub-infested, thin 
sod pastures with field cultivator, disk, 
or spring-tooth harrow, and then re- 
seeding with sweet clover and pasture 
grass mixtures. 

About the only change in this so- 
called renovation program as now advo- 
cated is the inclusion of brome grass 
and ladino clover. Pasture specialists 
who have in recent years given so much 
time to the study of pasture improve- 
ment by renovation now recommend 
plowing instead of disking or surface 
fitting where it is possible to plow. 
They now recommend the inclusion of 
a light seeding of oats with the grass 
seed mixtures where fields are being 
fitted either by surface cultivation or 
by plowing. 

Pasture improvement by renovation 
is the number one program we all 
recommend for the conversion of these 
thousands of acres of thin, poor, weed- 
infested, permanent pastures to lush and 
abundant fields of clovers, alfalfa, la- 
dino, and brome. True the cost per 
acre in terms of cash and labor is 
rather high. It means the fencing out 
of these pasture fields for a period 
of three or four months while the seed- 
ings become well established. And this 
means the loss of part of a farmer’s 
pasture for the months of May, June, 
and July. However, it is frequently 
possible to turn cows into these reno- 
vated pastures by the middle of August 
and graze them lightly up to the middle 
of September or later. 

Dairymen who will follow out this 
program of renovation and do the job 
right will be richly rewarded. The 
second year following renovation is 
when a farmer really “cashes in” with 
four to five times as much feed from 
a given acreage. But we know that 
sweet clover and alfalfa and other le- 
gumes seeded in these pastures will 
eventually “peter out”; the grasses— 
brome, timothy, red.top, and June— 
will again take over. And at this point 
I wish to suggest another great oppor- 
tunity, as I see it, for pasture improve- 
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This 23-acre pasture on the Wells Himsel farm at Paoli, Wisconsin, was divided in equal halves with 


an electric fence in April 1945. The left half received an application of 200 
The entire herd of dairy cattle was rotated back and forth during the grazing 


nitrate per acre. 


season and a record kept of the pounds of milk produced from each half. 


s. of ammonium 


When the final records 


were tabulated, the fertilized half had produced 29,899 Ibs. of milk and the unfertilized portion 


16,678 Ibs. 


The increase—13,221 lbs. at $3.25 per cwt.—was worth $429.68. 


The cost of the 


fertilizer was $48. 


ment. It is the story of pasture im- 
provement through the use of nitrogen 
fertilizer. 


Nitrogen, a Source of Protein Feed 


Eighty per cent of the air we breathe 
is nitrogen and yet not an ounce of it 
is available to man or beast in this 
elemental form. Where combined with 
oxygen in the form of “fixed nitrogen” 
this element becomes an important 
plant-food nutrient which can be uti- 
lized by plants in the synthesis and 
building of protein. We, of course, all 
know that the family of legumes is en- 
dowed by nature with the power to 
convert elemental nitrogen of the air 
into protein. This is accomplished 
through the action of bacteria working 
within the nodules which develop on 
the growing roots of these legumes. 
We inoculate our clover, alfalfa, peas, 
beans, etc. in order to be sure that a 
good strain of the right kind of nitro- 
gen-fixing bacteria is present in the soil 
in contact with the seed. But the non- 
leguminous crops including the grasses, 
corn, cereals, and most vegetable crops 
must secure their nitrogen from the 


soil. An abundance of nitrogen results 
in the lush, dark green, rank growth 
of these crops, that is, providing ade- 
quate supplies of the other elements 
of plant food are present and growing 
conditions are favorable. 

The supply of nitrogen in our culti- 
vated crop land should be largely main- 
tained through the growing of legumes 
in the rotation. The feeding of these 
legumes and the return of manures pro- 
duced to our cultivated fields add fur- 
ther to the nitrogen supply in our soils. 
But on much of our crop land in the 
Midwest we have been “cashing in” on 
the nitrogen and organic reserves of our 
soils. This has taken place over the 
period of 50 to 100 years we have 
cropped these soils. The available re- 
serves of nitrogen and organic matter 
are “petering out” on thousands and 
thousands of acres where the combined 
effect of erosion and legume failures 
have left these fields in a nitrogen- 
starved condition. Farmers can, how- 
ever, maintain a fairly adequate level of 
nitrogen in their cultivated fields by the 
growing of legumes in rotation. The 
plowing under of clovers, soybeans. 
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and even crops of non-legumes such as 
timothy, brome, and other grasses, or 
cereal crops is recommended from time 
to time as a means of maintaining the 
organic matter reserves in our crop 


land. 


Sources of Nitrogen for Permanent 
Pastures 


But what about our permanent pas- 
tures? What is the source of nitrogen 
here? Very few farmers apply stable 
manure to their pastures. It is true 
that the native white clovers and other 
legumes do supply some nitrogen to 
native grasses. Lespedeza in latitudes 
100 miles south of Wisconsin is an im- 
portant pasture legume that is now be- 
ing grown as a companion crop with 
pasture grasses. Not only do these 
legumes supply protein feed, but indi- 
rectly do supply some nitrogen to the 
pasture grasses as the roots and nod- 
ules of these legumes decay. We 
know, however, that in Wisconsin—in 
fact it is true in other Midwestern 


states—that white clover and other nat- 
ural legumes are fickle and not too de- 
pendable. They do not supply sufficient 


Here is a renovated pasture on the Aldis Arnsmeier farm at Darlington, Wisconsin. 
was taken in August of the same year it was seeded. 
(0-20-20 at 400 lbs. per acre) was applied before working up the seedbed in the spring. 
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amounts of nitrogen to make possible 
the abundant growth of our grasses. 

A small amount of nitrogen is added 
each year in the rain-waters. In the 
virgin state, where our prairies had 
built up a good reserve of humus and 
organic matter and where legumes 
flourished, the nitrogen supply was a 
sort of revolving fund. When we 
started the practice of heavy grazing, 
the reserves of nitrogen and organic 
matter were gradually reduced. Evi- 
dence of this lack of nitrogen is seen 
on pastures in the spring where those 
dark green patches of lush grass are so 
much in evidence. These urine spots 
in our pastures are good demonstra- 
tions of this almost universal lack of 
nitrogen. 

Nitrogen fertilizers have been used 
by European farmers in pasture im- 
provement for many years. In our own 
country particularly in the eastern 
states, the top-dressing of grassland pas- 
tures in the spring with nitrate, cyana- 
mid, or ammonium sulphate had be- 
come an established practice prior to 
World War II. This war has given us 
an additional capacity for the produc- 


This picture 


A liberal application of lime and fertilizer 
Alfalfa 


and red clover made a luxuriant growth and the field was ready for grazing by late August. 
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tion of nitrogen fertilizers in this coun- 
try. A total of some nine large factories 
were built for the production of syn- 
thetic ammonia. In fact, four syn- 
thetic ammonia plants were built in 
Canada. During the war these plants 
turned out vast quantities of ammon- 
ium nitrate and other nitrogen com- 
pounds which were used in the manu- 
facture of explosives. Strange as it 
may seem, this same ammonium nitrate 
and other nitrogen compounds used 
during the war in the manufacture of 
gun powder for the killing of men and 
the destruction of property can now 
be used as a fertilizer to produce pro- 
tein feeds. This increased capacity for 
the production of synthetic ammonia 
in this country looms up as a new and 
great opportunity in our potential ca- 
pacity for the production of food and 
fiber. 

When fertilized with nitrogen, early 
pasture grasses have been found to con- 
tain from 18 to 22% crude protein on 
the dry matter basis. Not only is this 
early pasture grass rich in digestible 
protein, but it is also rich in the miner- 
als and vitamins so essential to a well- 


Dairy cattle belly deep in renovated pasture of the Hoard’s Dairy farm at Ft. Atkinson. 
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balanced ration. Well-fertilized pas- 
ture grass when three to five inches in 
height compares favorably in feeding 
value with bran, pound for pound, 
on the dry basis. 

One pound of nitrogen applied as 
fertilizer to grass, if all recovered, 
would produce about six pounds of 
grass protein. Under favorable soil 
moisture conditions it is possible to 
recover in the form of protein feed 
about 75% of the nitrogen applied. 
On this basis, an application of 100 
pounds of ammonium nitrate carrying 
33 pounds of nitrogen would produce 
about 150 pounds of crude protein. 
This is equivalent to the protein con- 
tained in 1,000 pounds of bran con- 
taining 159 protein. Therefore, 100 
pounds of ammonium nitrate costing 
about $3.00 applied to good bluegrass 
pasture could reasonably be expected to 
produce the feed equivalent to 1,000 
pounds of bran which at $50 a ton has 
a value of $25.00. 

If rainfall in the spring is insufficient 
to make possible the conversion of all 
this nitrogen, it normally remains in 

(Turn to page 43) 


This pasture 


was plowed, fertilized, and reseeded with a mixture of alfalfa, red clover, and brome grass. 





Increased Quality of Products 


Is Answer to the Problem 
B, Charles Ht. Gould 


County Agent, Camden, New Jersey 


AM looking at this problem from 
the standpoint of the increased pro- 
duction of quality products. 

It has been repeatedly pointed out 
that quality products must be offered 
if our New Jersey farmers are to meet 
the competition from other areas. This 
competition is becoming increasingly 
evident. ‘To be sure, many constructive 
sales measures have been taken, and 
more will be taken in the near future, 
to uphold the dignity of New Jersey 
farm products on the market. But 
these marketing programs will not be 
effective unless quality crops are grown. 
I believe fertilizer is an important fac- 


tor in the production of top-grade 
fruit and vegetables, grain and hay, 
and pasture. 

Much of the argument in favor of 
the use of fertilizer is focused on the 


attendant increase in yield. Increased 
yield and quality go hand in hand; 
therefore, use more fertilizer and better 
quality will follow, other things being 
equal. True to an amazing degree! 

I travel over the county and see corn 
plants with scorched edges and margi- 
nal leaf burn, the sign of potash defi- 
ciency; in another field, the purplish 
tinge showing low phosphorus. I see 
sweet potato fields with peroxide 
blonde foliage—starving for either ni- 
trogen or magnesium. I see tomato 
fields that need a dose of epsom salts; 
I am called into corn fields to explain 
why the ears are not well filled— 
“Never happened before; always had 
good corn in this field.” I am implored 
to wave a magic wand over a pickle field 
to correct nitrogen and potash starvation 
among the wry-necked specimens. Soy- 
beans are drying up because of drought 


—no, they are hunting around for pot- 
ash they cannot find. Spinach has 
something wrong with it—manga- 
nese has been reduced to a minimum. 
An apple crop of small, undersized, 
poor colored fruit, spindly tree growth, 
weak buds, is calling for attention. 

These symptoms indicate a neglect, 
not intentional, but brought about 
through a repetition of practices that 
have not supplied adequate amounts 


of N, P.Os, or K,O. 
What Analysis and How Much? 


I have asked several farmers in the 
country—“How do you know what 
analysis fertilizer to buy, and how much 
to use?” The answers form a variety 
of patterns. 

First, there are those who say, with 
a gospel finality—“I buy what the 
fertilizer agent tells me to.” 

Second, there is the group which 
says: “Oh, I don’t know, but I think 
I need a little more phosphorus and 
potash, so I buy a 5-10-10, and of 
course, manure.” 

Third, there is the class that figures 
out its need from Station recommenda- 
tions, and acts accordingly. 

Fourth, there is the group that: buys 
the cheapest grade, regardless, and the 
least possible amount. 

Fifth, believe it or not, there is an 
increasing number who bring soil 
samples to its county agent for rapid 
tests to discover the fertility level of 
various fields, with requests for recom- 
mendations to overcome deficiencies. 
The soil-testing services provided by 
the Station and commercial concerns 
are heavily patronized, particularly by 
those growing specialty crops, and the 
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idea is spreading among producers of 
other crops. 

Soil samples sent to my office have 
tripled since 1938. The number’ of 
farmers submitting samples has nearly 
doubled. I do not think these farmers 
are using soil-testing services just for 
fun. I think that they realize that if 
properly used, they are an aid to better 
production of quality produce, and 
these men have sensed the need of lit- 
erally looking into the soil for facts to 
guide them in a fertilizer program. 

Hestor reveals that in 1941 a survey 
of 108 tomato growers showed those 
growing over 10 tons per acre had an 
average grade of 74% No. 1, and that 
those who produced less than 5 tons 
per acre had an average grade of 61% 
No. 1. (The latter presumably did not 
employ soil tests.) He concludes that 
soil testing “pays in quality.” Again 
in 1944 he shows that in one county in 
Pennsylvania, tomato growers who 
tested their soil averaged 7.46 tons per 
acre, “whereas those without soil tests 
produced only 4.26 tons per acre.” 


Research and Practices 


Do not get the idea that I believe 
mere soil testing itself results in in- 
creased yields. It is the facts that come 
to the surface, and the research that 
such exposures stimulate, that eventu- 
ally produce results which can be trans- 
lated into practices that really count— 
such as Hestor’s determination to find 
out whether increased potash would 
produce high quality tomatoes. He 
concludes: “It has been observed that 
the fruit on plants getting a large 
amount of potash, mature dark red and 
carry a high amount of sugar and acid, 
which is a factor in quality.” 

Similar results have been noted in 
Delaware, where they had the hunch 
that potash might be the limiting factor 
in tomato production. Libby, McNeil 
& Libby, in cooperation with the Dela- 
ware Experiment Station and Exten- 
sion Service, came to the conclusion 
that in 1940 “the use of 200 Ibs. of 
muriate of potash per acre, above the 
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regular fertilizer treatment, increased 
our quality from 12 to 16%.” Average 
gain per 200 lbs. muriate per acre was 
62 baskets, or over a ton per acre. 

Wolf has associated the dollar re- 
turns per acre with the various amounts 
of different nutrients for asparagus. 
Over a two-year period, he asks us to 
“witness the 1942 returns of $225 per 
acre, where soluble P.O, content of 
surface soil was over 30 lbs. per acre, 
as compared with $125 returns for those 
soils having less than 15 lbs. soluble 
P.O, per acre. 

“Also, the returns of $240 per acre 
when the soluble K.O was between 
300-400 Ibs. per acre, as compared with 
$170 per acre for those fields containing 
100-200 Ibs. soluble K.O per acre.” 

In my thinking, this reflects quality 
in the asparagus. It means better grades 
at the packing house. Wolf further 
found that asparagus growers who 
planted on rather infertile ground, 
poorly prepared soil, and who skimped 
on lime and fertilizer, consistently got 
low returns, and, I might add, un- 
doubtedly low quality. 

This low quality stuff is what we 
cannot put up with in New Jersey; it 
will not meet competition. If 2,000 Ibs. 
of 5-10-10 on a soil well supplied with 
P.O; and K,O, as a result of previous 
good management, will produce the 
extra quality, there’s a point for aspara- 
gus men to consider. My point is that 
the increased amount of fertilizer is 
demanded by the asparagus crop for 
quality production and that the in- 
creased amount is justified on the basis 
of demonstrated plant and soil needs. 

My argument is that the successful 
use of fertilizers depends, in part, upon 
correctly tracking down the one or 
more deficiencies that are limiting pro- 
duction. That is what our New Jersey 
producers need to do, and there is a 
definite trend in that direction. 

Stepping into the alfalfa field, we 
find that Bear, after a third degree ap- 
plied to the agronomy specialists of 
the East designed to bring out some 

(Turn to page 40) 












Does it pay to mineralize? The right side of the picture had lime, phosphate, and potash. 
side had no minerals and no clover was the result. 
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Year-round brazing 
By W. R Thompson 


Agronomy Department, Mississippi State College, State College, Mississippi 


NY farmer in Mississippi who 

wants year-round grazing for his 
work stock, cattle, hogs, sheep, or poul- 
try has it within his reach. He can 
find grazing crops that will grow each 
season. In fact, the pasture seasons 
are divided according to the time cer- 
tain grazing crops will grow. 

The secret of profitable pastures is 
a spread of grazing during the four 
seasons in place of a feast one season 
and a famine the next. One can visit 
the Mississippi Experiment Stations 
and demonstration farms and get a new 
hold on life as far as pastures are con- 
cerned, It’s hard to believe what can 
be seen. 

By planning for each pasture season, 
a Mississippi farmer can have winter 
grazing from November | to March 1; 
spring grazing from March | to June 





1; summer grazing from June | to Sep- 
tember 1; and fall grazing from Sep- 
tember 1 to November 1. On the aver- 
age, he will need about two acres of 
land in pasture for each animal unit on 
his farm. By an animal unit we mean 
a 1,000-pound cow, five sheep, five 
shoats, a sow and litter, three 300- 
pound calves, or 200 hens. 


Winter Grazing 


We usually think of the winter graz- 
ing season from November | to March 
1 as the time when plants won’t grow. 
But, many grazing crops will grow 
profitably in Mississippi during these 
months. R.H. Means of the Mississippi 
Experiment Station reports gains on 
beef calves all during the winter com- 
parable to summer gains, with no sup- 
plemental feed. It is almost like a mi- 
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rage to see cattle standing knee-deep 
in oats during December and January 
and really fatter than summer grazing 
cattle, 

Sheep can be kept on winter grazing 
every day. They are not heavy enough 
to bog. Demonstration flocks of sheep 
in Mississippi are being wintered on 
oats or oats and clovers with no extra 
feed. Sheep can graze oat fields where 
grain is to be harvested until March 1 
without harming the oats. An acre of 
oats will give three to five sheep con- 
stant grazing. 

Hogs on oats and legumes or Italian 
rye grass respond as any other animals 
on the farm to winter grazing. Farm- 
ers report about the only time hogs 
stop grazing is to take on grain. They 
eat far less grain than they would if 
they didn’t have grazing. One farmer 
spent $230.25 on five acres of winter 
grazing for his hogs. Starting October 
23 he charged 5¢ a day for each hog 
grazed. By January | he had liquidated 
the cost of minerals, preparation, and 
seed. He fed only half as much grain 
as he would have on dry-lot feeding. 
On January | he figured he had four 
more months of grazing and four years’ 
supply of minerals—all profit. 

In all sections of Mississippi an area 
in reach of hens in the laying house will 
give poultry winter grazing. The 
grazing is grown the same as for live- 
stock. The method of grazing may 
change. 

Farmers can give more land for each 
animal unit during the winter. Oats 
can be grazed and still grain yields will 
not be reduced if the correct minerals 
and nitrate are used. 

Two areas of winter grazing land 
should be prepared in the summer, one 
on cultivated land to use for dry weather 
grazing, and the other area on sod land 
so it will not be too boggy to graze 
during wet and rainy weather. Part of 
the winter grazing on sod land gives a 
chance to renovate and get minerals 
into the soil. Payment for doing the 
job comes through oat grazing. Grain 
can be cut from the sod land the same 
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as on cultivated land. The sod land 
will not be needed for grazing during 
oat-ripening period. Clovers are avail- 
able at this time. 

By planning, two and oftentimes 
three crops can be obtained from graz- 
ing crops planted. Oats on cultivated 
land will give three real crops in nine 
months—four months of winter graz- 
ing, a grain crop in June, and a hay 
or seed crop or more grazing from les- 
pedeza interplanted in February. All 
of these crops will come off in time to 
plant oats back for winter grazing 
again. 


Plant Food Needed 


Most Mississippi soils need lime, 
phosphate, and potash for winter le- 
gumes and nitrate for oats. A soil test 
is the best way to know how much min- 
erals to use. Not enough minerals will 
sometimes run the cost above the actual 
needs. The general recommendation 
for minerals is 2 to 3 tons lime; 250 
pounds a year or a 4-year application 
at the 250-pound yearly rate of 20 per 
cent superphosphate; and 100 to 200 
pounds of potash. Oats to be grazed 
should receive 30 pounds of nitrogen. 
Some farmers are using more nitrogen 
and making a profit. 

Cultivated land to be used for graz- 
ing should be prepared well after ap- 
plying minerals and nitrate to get them 
into the soil. Sod land should be 
disked thoroughly, but not as deep as 
cultivated land. 

One hundred to 125 pounds of oats 
to the acre drilled do best. A system 
of drilling half of the seed one way 
and half in the other direction is being 
used. This gives better protection from 
erosion and a better grazing bed when 
wet. The last week in August and the 
first two weeks in September are the 
dates to plant oats for grazing. A cul- 
tipacker should be run over the planted 
seed. This packing often makes pos- 
sible the grazing of oats during wet 
weather. The results of cultipacking 
are being watched by many farmers. 
It almost seems like backing up to tell 

(Turn to page 46) 








This is typical of what can be obtained from pasture limed and fertilized on the brown loam soils 
of Mississippi. 





Above: Temporary grazing from vetch and oats took care of this dairy herd during the winter and 
spring. 


Below: Sheep do well on oats for winter grazing. Sheep in Mississippi can be pastured all during 
the year. 





Above: This farmer had grazing for all livestock. Two acres of white clover were provided for 
brood sows and pigs. 


Below: Oats and vetch carry cattle through the winter in slaughter condition. This picture was 
taken in February. 
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Above: Unimproved, unfertilized wire-grass pasture furnishes a small amount of grazing from hop 
clover in the spring. 


Below: Fertilized with lime, phosphate, and potash and seeded to oats and crimson clover the 
same pasture as above carried a cow per acre all winter. 


a 





From time to time a question comes up as 
How to Charge Off to how much of the cost of the fertilizer 
Fertilizer Casts should be charged to the crop to which it 

is applied and how much of it might be 

assignable, from the residual effect, to later 
crops. This question not only is a factor in determining farm management 
practices and in figuring costs of production and profit but is important in settling 
terms of leases. The matter is becoming increasingly pertinent now that fertilizer 
applications universally are much higher than formerly and their cost can be a 
considerable item in determining both the cost of production of the crop and 
cost of capital investment in soil fertility. In European countries where farm 
tenancy is much more stable, rather exact procedures in allocating fertilizer 
costs have been worked out. 

It is, therefore, gratifying to note in a recent press release from the Illinois 
College of Agriculture the ideas of J. B. Cunningham, farm management special- 
ist, and A. L. Lang, chief in soil experiment fields, on how to charge off fertilizer 
costs. One plan should suffice for all purposes, these specialists concur, and the 
plan when once adopted should not be changed from year to year. 

They recommend charging off the cost of a normal application of nitrogen, 
phosphate, and potash, applied either singly or in combination, in one year when 
used on field crops, and a heavier than average application in three years. For 
accounting purposes a normal application is: 

1. Less than 100 pounds per acre of total plant food (nitrogen, phosphoric 
acid, and potash) in a mixed fertilizer, such as 2-12-6, 3-12-12, 8-8-8, and 0-20-20. 
For example, 300 pounds of 2-12-6 contain 60 pounds of plant food. 

2. Less than 60 pounds per acre of plant food (phosphoric acid) in super- 
phosphates, such as 0-20-0 and 0-45-0. 

3. Less than 100 pounds per acre of plant food (potash) in potash-fertilizing 
materials, such as 0-0-50. 

4. Any amount of nitrogen fertilizer. 

A heavy application is more than the amounts listed. 

Charging off the cost of limestone in five years and the cost of rock phos- 
phate in ten years is suggested. - This does not necessarily mean that all the 
benefits are obtained from the limestone in five years nor from the phosphate 
in ten. This plan has been used by most account keepers in Illinois for more 
than 25 years, with variations, of course, justified under certain conditions. 

In these recommendations the specialists distinguish between outlays for 
plant-food materials which increase productivity over a period of years and 
those from which the benefit is of short duration, The former are considered 
capital investments to be charged off over a period of years. The latter are 
expenses to be charged off the year the fertilizers are applied. 
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. Centuries of pasturing with no return of plant-food ele- 
Productive ments other than deposits of liquid and solid manure by 
Pastures grazing animals has resulted in a state of soil fertility that 

seriously threatens the livestock industry. The serious- 

ness of the situation was first sensed in Europe by far-sighted 
scientists who took definite steps to effect a desirable change. Systems of pasture 
management which involved both rotational grazing and the replacement of 
minerals by application of commercial fertilizers were devised. Because of the 
relative newness of our country and the room for expansion, the efficient grazing 
of livestock did not become a problem here until, by comparison, recently. 
Fortunately American farmers are now being rapidly awakened to the need 
for pasture improvement through the efforts of research workers, extension 
people, and other agencies. 

In this issue of the magazine are to be found two articles on pasture manage- 
ment—one, “Efficient Management for Abundant Pastures” by C. J. Chapman, 
of the Wisconsin College of Agriculture, and the other, “Year-round Grazing” 
by W. R. Thompson of Mississippi State College. Both show the progress 
which is being made in rebuilding soils for the support of livestock. 

The fact that the above-mentioned articles happen to have come from the North 
and the South does not mean that the pasture problem is not national in scope. 
In recognition of how widespread was the need for arousing interest in better 
grasslands, a National Joint Committee on Grassland Farming was formed in 
1944 under the sponsorship of the American Society of Agricultural Engineers, 
American Society of Animal Production, American Society of Agronomy, Ameri- 
can Dairy Science Association, the National Fertilizer Association, National As- 
sociation of Silo Manufacturers, Farrmn Equipment Institute, and the Soil Science 
Society of America. 

The objectives of this Committee were determined as: 

1. To promote cooperative research efforts among men in animal produc- 
tion, agricultural engineering, agronomy, chemistry, nutrition, and equipment 
manufacture, directed toward the solution of the problems of production, har- 
vesting, processing, storage, and utilization of forage crops. 

2. To promote correlation among experimental agencies, of research work 
completed, in progress, or contemplated. 

3. To provide workers with information and ideas, to give opportunity for 
constructive criticism of methods and results, and to stimulate and arrange for 
necessary regional tests. 

4. To assist in the development of equipment for producing, processing, 
handling, and storing of forage crops on various sized farms. 

5. To act as a central clearing agency in the gathering of grassland data on 
materials, production, equipment, methods, and nutrition. 

6. To release and disseminate clear information to the farm public on proven 
methods for the economic handling of all kinds of forage crops. 

In connection with the latter, the Committee has published a well-illustrated, 
question-and-answer booklet entitled “Green Fields Are Gold.” This may be 
obtained from member organizations or by writing to the Executive Secretary 
of the Committee, Box 30, Norwich, N. Y. 

It is to be hoped that the Committee will “bear the fruit intended.” When 
a problem becomes national in scope, we need a head or clearinghouse in which 
to center all information tending to its solution. The objectives of this Committee 
are particularly sound since they would bring together in cooperative effort the 
strivings not only of research men working in the interest of our soil maintenance, 
but of industries whose welfare depends upon the welfare of our agriculture. 
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Season Average Prices Received by Farmers for Specified Commodities * 


Sweet 
Cotton Tobacco Potatoes Potatoes Corn Wheat Hay Cottonseed 
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck 
Crop Year perlb. perlb. perbu. perbu. perbu. perbu. perton perton Crops 
Aug.-July .... July-June July-June Oct.-Sept. July-June July-June July-June 


Av. Aug. 1909- 


July 1914.... 87.8 . 88.4 ° 22.55 


141.7 ° 182.6 . 25.65 
113.1 : 103.0 ° 29.14 
96.6 ‘ 30.42 
92.6 : 41.23 
124.7 a 33.25 
143.7 . 31.59 
121.7 ° 22.04 
119.0 . 34.83 
99.8 ° 34.17 
103.6 ° 30.92 
67.1 : 22.04 
8.97 
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Wholesale Prices of Ammoniates 


Fish scrap, Tankage High grade 
dried 11% ground 
11-12% ammonia, blood, 
ammonia, 15% bone 16-17% 
Nitrate Sulphate Cottonseed 15% bone phosphate, ammonia, 
of soda of ammonia meal phosphate, f.o.b. Chi- Chicago, 
per unit N bulk per 8. E. Mills f.0.b. factory, cago, bulk, . bulk, 
bulk unit N per unit N bulk per unit N per unit N- per unit N 


$2.85 $3.50 
2.58 
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Wholesale Prices of Phosphates and Potash ** 


Tennessee Muriate Sulphate Sulphate Manure 
phosphate of potash oof potash of potash salts 
Super- Flori rock, bulk, in bags, magnesia, bulk, 
phosphate land matble 75% f.0.b. perunit, per unit, per ton, per unit, 
Balti- 68% f.0.b. mines, c.i.f. At- c.i.f. At- c.if. At- c.i.f. At- 
more, mines, bulk, _ bulk, lantic and lanticand lanticand lantic and 
per unit per ton perton Gulf ports Gulf ports Gulf ports Gulf ports! 
1910-14 ; $3.61 $0.714 $0.953 $24.18 $0.657 
1922.. nee @ .12 -632 .904 23.87 eee 
1923.. . 588 é 23.32 
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and All Commodities 
Prices paid 
by farmers Wholesale 
for com- prices 
Farm modities ofallcom- Fertilizer Chemical Organic Superphos- 
prices* bought* moditiest materialf ammoniates ammoniates phate Potash** 
149 141 116 101 145 106 85 
152 147 114 107 144 103 79 
152 143 103 97 125 94 79 
156 151 112 100 131 109 80 
155 146 119 94 135 112 86 
153 139 116 89 150 100 94 
155 141 121 87 177 108 97 
154 139 114 79 146 114 
146 126 105 72 131 101 
126 107 83 62 _ 88 90 
108 95 71 46 48 85 
108 96 70 45 71 81 
122 109 72 47 90 91 
125 117 70 45 97 92 
124 118 73 47 107 89 
131 126 81 50 129 95 
123 115 78 52 101 92 
121 112 79 51 119 89 
122 115 80 52 114 96 
131 127 86 56 130 102 
152 144 93 57 161 112 
167 151 94 57 160 117 
176 152 96 57 174 120 
180 154 97 57 175 121 


185 97 57 175 121 
187 97 57 175 121 
188 97 57 175 121 
192 99 57 189 121 
196 100 60 203 121 
209 103 60 230 121 
214 116 67 293 131 
210 ; 108 67 223 131 
218 115 67 286 131 
November. 224 127 67 382 131 
December.. 264 225 204 127 67 376 131 


1947 
January... 260 227 233 126 69 359 131 


*U. S. D. A. figures. Beginning January 1946 farm prices and index numbers of 
specific farm products revised from a calendar year to a crop-year basis. Truck 
crops index adjusted to the 1924 level of the all-commodity index. 

+ Department of Labor index converted to 1910-14 base. 

¢ The Index numbers of prices of fertilizer materials are based on original study 
made by the Department of Agricultural Economics and Farm Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942. 

1Sinee June 1941, manure salts are quoted F.0.B. mines exclusively. 

** The weighted average of prices actually paid for potash are lower than the 
annual average because since 1926 over 90% of the potash used in agriculture has 
been contracted for during the discount period. Since 1937, the maximum discount 
has been 12%. Applied to muriate of potash, a price slightly above $%.471 per 
unit K,0 thus more nearly approximates the annual average than do prices based 
on arithmetical averages of monthly quotations. 





This section contains a short review of some of the most practical and important bulletins, and lists 
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sources on the particular subjects named. 


Fertilizers 


“Fertilizer Analyses and Registrations, 1946,” 
Div. of Feed and Fertilizer Control, St. Paul, 
Minn. 

“Fertilizer and Lime Recommendations for 
New Jersey,” Agr. Exp. Sta., Rutgers Univ., 
New Brunswick, N. ]., Cir. 503, Dec. 1946. 

“Analyses of Commercial Fertilizers, Ma- 
nures, and Agricultural Lime, 1945,” Agr. Exp. 
Sta., Rutgers Univ., New Brunswick, N. ]., 
Insp. Series 21, April 1946, Charles S. Cath- 
cart. 

“The Inspection of Commercial Fertilizers 
and Agricultural Lime Products for 1946,” Rel. 
Service Div., Univ. of Vt., Burlington, Vt., 
Rept. 4, Nov. 1946, L. S. Walker and E. F. 
Boyce. 

“The Use of Nitrogenous Fertilizers in the 
Production of Virginia Field Crops,” Agr. Exp. 
Sta., Va. Polytechnic Inst., Blacksburg, Va., 
Bul. 397, May 1946, T. B. Hutcheson and 
M. H. McVickar. 

“Report of Inspection Work: Commercial 
Fertilizers,” Dept. of Agr., Charleston, W. Va., 
Bul. (n.s.) 49, July 31, 1945. 

“The 1946-47 Fertilizer Program,’ Produc- 
tion and Marketing Admin., U.S.D.A., Wash- 
ington, D. C., Jan. 1947. 


Soils 


“Physical Land Conditions in the Matanuska 
Valley, Alaska,” Soil Cons. Serv., U.S.D.A., 
Washington, D. C., Phys. Land Survey No. 41, 
1946, W. A. Rockie. 

“Studies in Soil Structure: VI. Water Bound 
by Individual Soil Constituents as Influenced 
by Puddling,” Agr. Exp. Sta., Univ. of Ariz., 
Tucson, Ariz., Tech. Bul. 110, June 1946, 
T. F. Buehrer and D. G. Aldrich, Jr. 

“Soil Survey of Cumberland County, Nova 
Scotia,” Dominion Dept. of Agr., Truro, N. S., 
Canada, Rpt. No. 2, Oct. 1945, G. B. White- 
side, R. E. Wicklund, and G. R. Smith. 

“La Reaccion del Suelo su Importancia Y 
Control,” Editorial “Neptuno,” S.A., La Ha- 
am Cuba, Neptuno 559, Jose L. Amargos, 
M.A. 

“Effects of Soil, Soil Treatment, Seasonal 
Variation, and Variety on Yield and Compo- 
sition of Corn Crops Grown on Kentucky Soil 
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LANT FOOD would provide a complete index covering all 


publieations from these 


Fertility Plots,” Agr. Exp. Sta., Univ. of Ky., 
Lexington, Ky., Bul. 485, May 1946, M. E. 
Weeks and E. N. Fergus. 

“Report of the Chief of the Soil Conserva- 
tion Service, 1946,” U.S.D.A., Washington, 
D. C. 

“Soil Survey—Kings County, California,” 
U.S.D.A., Washington, D. C., Series 1938, 
No. 9, Oct. 1946, ]. L. Retzer, R. A. Gardner, 
L. F. Koehler, and R. C. Cole. 

“Soil Survey—Fulton County, Indiana,” 
U.S.D.A., Washington, D. C., Series 1937, No. 
17, Aug. 1946, O. C. Rogers, A. P. Bell, T. E. 
Barnes, Sutton Myers, and A. T. Wiancko. 

“Soil Survey—Bucks County, Pennsylvania,” 
U.S.D.A., Washington, D. C., Series 1936, No. 
25, Oct. 1946, R. T. A. Burke, R. K. Craver, 
R. B. Alderfer, and E. C. Dunkle. 

“Soil Survey—Hamblen County, Tennessee,” 
U.S.D.A., Washington, D. C., Series 1940, No. 
1, Oct. 1946, A. R. Aandahl, ]. T. Miller, 
C. B. Beadles, M. E. Swann, and Foster 
Rudolph. 


Crops 


“Ninth Progress Report, 1942-1943,” Agr. 
Exp. Sta., Univ. of Alaska, College, Alaska. 

“Report of the Minister of Agriculture for 
the Dominion of Canada for the Year Ended 
March 31, 1946,” Dept. of Agr., Ottawa, Can- 
ada, 1946. 

“Seventy-First Annual Report of the Ontario 
Agricultural College and Experimental Farm, 
1945,” Dept. of Agr., Ontario, Canada, 1946. 

“Frameworking Fruit Trees,” Dominion 
Dept. of Agr., Ottawa, Canada, Publ. 781, 
F.B. 136, 1946, R. J. Hilton. 

“Herbaceous Perennials for Canadian Gar- 
dens,” Div. of Horticulture, Dept. of Agr., 
Ottawa, Canada, Publ. 784, F.B. 138, Dec. 
1946, Isabella Preston. 

“Annual Report of the Connecticut Agri- 
cultural Experiment Station for Year Ending 
October 31, 1945,” Agr. Exo. Sta., New Haven, 
Conn., Publ. Document No. 24. 

“Ornamental Trees,” Agr. Ext. Serv., Univ. 
of Fla., Gainesville, Fla., Bul. 95, Rev. July 
1946, Harold Mowry. 

“Camellia Growing,” Agr. Ext. Serv., Univ. 
of Fla., Gainesville, Fla., Bul. 130, Nov. 1946, 
R. ]. Wilmot. 


“The Florida Home Garden,” Agr. Ext. 
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Serv., Univ. of Fla., Gainesville, Fla., Bul. 131, 
Dec. 1946, F. S. Jamison. 

“Fifty-second Annual Report: Wartime Agri- 
cultural Research,” Agr. Exp. Sta., Univ. of 
Idaho, Moscow, Idaho, Bul. 264, July 1945. 

“Fifty-seventh Annual Report, Year Ending 
June 30, 1944,” Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind. 

“Growing an Orchard in Kansas,” Agr. Exp. 
Sta., Kans. State College, Manhattan, Kans., 
Bul. 330, Aug. 1946. = 

“Report of Progress for Year Ending June 
30,1945,” Agr. Exp. Sta., Univ. of Maine, 
Orono, Me., Bul. 438, June 1945. 

“Small Grain Variety Trials, 1932-1945,” 
Agr. Exp. Sta., Univ. of Maine, Orono, Me., 
Bul. 445, July 1946. 

“Recommendations for the 1947 Production 
of Tomatoes for Manufacture in New Jersey,” 
Agr. Exp. Sta., Rutgers Univ., New Brunswick, 
N. ]., Nov. 1, 1946. 

“Nut-Growing,” College of Agr., Cornell 
Univ., Ithaca, N. Y., Ext. Bul. 701, Sept. 1946, 
L. H. MacDaniels. 

“1946 Rose Test at the Pennsylvania State 
College,” Agr. Exp. Sta., Pa. State College, 
State College, Pa., Paper No. 1359, Jan. 17, 
1947, E.1. Wilde and R. P. Mea&l. 

“Tobacco Plant Production in South Caro- 
lina,” Clemson Agr. College, Clemson, S. C., 
Cir. 291, Sept. 1946, H. A. McGee, ]. M. Lewis, 
and ]. R. Mattison. 

“Progress Report of Research in Crops and 
Soils,” Agr. Exp. Sta., S. D. State College, 
Brookings, S. D., Cir. 65, Aug. 1946, W. W. 
Worzella, A. N. Hume, L. F. Puhr, J. E. 
Grafius, E. L. Erickson, K. F. Manke, C. J. 
Franzke, and E. C. Joy. 

“Annual Report, 1944,” Ext. Serv., Texas 
A & M, College Station, Texas. 

“Eggplant Production in the Lower Rio 
Grande Valley,” Agr. Exp. Sta., Texas A & M, 
College Station, Texas, P.R. 1038, Sept. 18, 
1946, W. H. Friend. 

“Irish Potato Production in the Lower Rio 
Grande Valley,” Agr. Exp. Sta., Texas A & M, 
College Station, Texas, P.R. 1040, Oct. 3, 1946, 
W. H. Friend. 

“Snap Beans for Marketing and Processing,” 
Agr. Exp. Sta., Texas A & M, College Station, 
Texas, P.R. 1041, Oct. 3, 1946, W. H. Friend. 

“Introducing Three New Berry Varieties of 
the Ness Family,” Agr. Exp. Sta., Texas 
A & M, College Station, Texas, P.R. 1043, 
Oct. 31, 1946, S. H. Yarnell. 

“Strawberry Growing in the Lower Rio 
Grande Valley,” Agr. Exp. Sta., Texas A & M, 
College Station, Texas, P.R. 1044, Oct. 31, 
1946, W. H. Friend. 

“Fruits for Home Use and Local Markets,” 
Agr. Exp. Sta., Texas A & M, College Station, 
Texas, P.R. 1045, Oct. 31, 1946, W. H. Friend. 

“Report of the College of Agriculture, Uni- 
versity of Vermont, July 1, 1945-June 30, 
1946,” College of Agr., Univ. of Vt., Burling- 
ton, Vt., A.R. No. 2, Dec. 1946. 
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“Vermont Agriculture, 1945-1946,” Dept. of 
Agr., Montpelier, Vt., 23rd Biennial Rept. 

“The Culture of Aromatic (Turkish) To- 
bacco,” Va. Polytechnic Inst., Blacksburg, Va., 
Cir. 397, May 1946, H. W. Jackson. 

“17th Biennial Report, July 1, 1944 to June 
30, 1946,” Dept. of Agr., Charleston, W. Va. 

“Celery Growing in Wisconsin,” Ext. Serv., 
College of Agr., Univ. of Wis., Madison, Wis., 
Stencil Cir. 159, Rev. Aug. 1946, James G. 
Moore. 

“Report of the Chief of the Bureau of Agri- 
cultural and Industrial Chemistry, Agricultural 
Research Administration, 1946,” U.S.D.A., 
Washington, D. C. 

“Report of the Chief of the Bureau of Plant 
Industry, Soils, and Agricultural Engineering, 
Agricultural Research Administration, 1946,” 
U.S.D.A., Washington, D. C. 

“Studies on the Germination of Guayule 
Seed,” U.S.D.A., Washington, D..C., Tech. 
Bul. 921, Oct. 1946, H. M. Benedict and 
Jeanette Robinson. 

“Growth and Rubber Accumulation in Gua- 
yule as Conditioned by Soil Salinity and Irri- 
gation Regime,” U.S.D.A., Washington, D. C., 
Tech. Bul. 925, Nov. 1946, C. H. Wadleigh, 
H. G. Gauch, and O. C. Magistad. 


Economics 


“Cattle Ranching in Western Canada,” Dept. 
of Agr., Ottawa, Canada, Publ. 778, Feb. 1946, 
C. W. Vrooman, G. D. Chattaway, and An- 
drew Stewart. 

“Connecticut Vegetable Acreages, 1944-1945- 
1946,” Dept. of Agr., Hartford, Conn., Bul. 
95, Dec. 1946. 

“Suggested Agricultural Production for Dela- 
ware, 1947,” Agr. Exp. Sta., Univ. of Del., 
Newark, Del., Pamph. 26, Aug. 1946, R. O. 
Bausman. 

“Handbook for Local 4-H Club Leaders,” 
Agr. Ext. Serv., Univ. of Fla., Gainesville, Fla., 
Cir. 81, Oct. 1946, R. W. Blacklock and W. W. 
Bassett, Jr. 

“Recent Changes in Production Methods on 
Maine Potato Farms,” Agr. Exp. Sta., Univ. of 
Maine, Orono, Me., Bul. 444, July 1946. 

“Farm Costs Are Mounting,” Agr. Ext. 
Serv., Univ. of Minn., St. Paul, Minn., Ext. 
Pamph. 147, Dec. 1946, ]. B. McNulty. 

“Agricultural Outlook,” Agr. Ext. Serv., 
Univ. of Minn., St. Paul, Minn., Ext. Pamph. 
150, Jan. 1947, W. H. Dankers. 

“Organizing Dairy Farms for Efficient Pro- 
duction,” Agr. Exp. Sta., Pa. State College, 
State College, Pa., Bul. 478, April 1946. 

“Types of Farming in Pennsylvania,” Agr. 
Exp. Sta., Pa. State College, State College, Pa., 
Bul. 479, May 1946. 

“New Americans in Rural Rhode Island,” 
Agr. Exp. Sta., Kingston, R. 1., Bul. 298, June 
1946, W. R. Gordon and A. A. Asadorian. 

“Virginia Farm Real Estate Trends in Seven 
Counties During 1941-1945,” Agr. Exp. Sta., 
Va. Polytechnic Inst., Blacksburg, Va., Bul. 
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400, July 1946, H. M. Love and W. H. Scofield. 

“The 1947 Agricultural Conservation Pro- 
gram Handbook for: SRB-1101-Ala.; SRB- 
1101-Ark.; SRB-1101-Fla.; SRB-1101-Ga.; 
SRB-1101-La.; SRB-1101-Miss.; SRB-1101- 
Okla.; SRB-1101-S.C.; SRB-1101-Tex., 
U.S.D.A., Washington, D. C. 

“The 1947 Agricultural Conservation Pro- 
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gram for: NER-1110-Conn.; NER-1110-Maine; 
NER-1110-N. Y., U.S.D.A., Washington, D. C. 

“Kentucky Handbook of Conservation Prac- 
tices, 1947,” ECR-1101-Ky., U.S.D.A., Wash- 
ington, D. C., Sept. 30, 1946. 

“The Agricultural Conservation Program for 
Oregon, 1947 Handbook,” WR-47-1, Oregon, 
U.S.D.A., Washington, D. C. 


Radioactive Research 


SING radioactive iodine supplied by 

“Manhattan District,” Oak Ridge, 
Tenn., three U. S. Department of Agri- 
culture scientists report experiments 
with a synthetic radioactive chemical 
that gives new light on 2,4-D as‘a weed- 
killer. These tests are explorations in 
working out answers to some of the 
many “what?” “how?” “where?” and 
“why?” questions that puzzle science 
in connection with 2,4-D and other 
growth-regulating substances. This 
new research tool is identified by the 
initials, “INBA”—the first standing for 
the iodine. 

Applied to a leaf of a young bean 
plant the INBA moves through the 
plant and concentrates in partly ex- 
panded leaves at the growing point and 
severely checks their growth. Applied 
similarly to a barley plant, INBA like- 
wise concentrates in the young leaves 
but apparently does not injure the plant 
much. The radioactivity makes it pos- 
sible to use a delicate instrument—an 
electrometer—to trace the INBA mov- 
ing in the plant in a manner similar 
to that used to trace iodine and other 
elements in animals, 

In some respects INBA acts similarly 
to 2,4-D, which has developed in a few 
years from a laboratory novelty to have 
enormous practical value, particularly 


as a weedkiller. Like 2,4-D, the INBA 
has a selective effect, injuring the broad 
leaf beans but having only slight effect 
on the grassy barley. 

In applying this by-product of atomic 
bomb research to plant study, the in- 
vestigators are looking forward to the 
possible use of INBA and other closely 
related growth regulators in practical 
crop production. Fortunately INBA is 
fairly easy to synthesize in the labora- 
tory, and radioactive iodine can readily 
be obtained. Radioactive iodine has a 
“half life” (loses half its radiant power) 
of 8 days, which is longer than many 
radioactive chemicals. 

But quick work and use with young 
and rapidly developing plants are neces- 
sary to make effective use of the radia- 
tion in following out the results of 
INBA treatments. 

The immediate object is to gain new 
information leading to a better under- 
standing of this relatively new field of 
plant research on “growth-regulating 
substances.” Broadly it should help in 
explaining and suggesting new studies 
of the physical, chemical, and biological 
results that are brought about by the 
action of vitamins, enzymes, hormones, 
viruses, genes, and microscopic quan- 
tities of some minerals. 


Farm System Decides Fertilizer Needs 


66 OW much fertilizer shoulc I use 
in grain and livestock systems of 
farming?” is a common question being 


asked agronomists at Purdue Univer- 
sity this winter. 
G. P. Walker, extension agronomist, 
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bases his answer on results obtained 
from the long-time operation of these 
two systems on two Purdue experi- 
mental fields. In the livestock system 
on the Soils and Crops Farm located 
near Lafayette, 300 pounds of 2-12-12 
fertilizer on wheat and 100 pounds of 
0-12-12 in the hill for corn in combina- 
tion with eight tons of manure have 
produced an average of 78 bushels of 
corn and 40 bushels of wheat per acre 
during the past six years, in a rotation 
of corn, wheat, and clover. The same 
amounts of 2-12-20 fertilizer with ma- 
nure have produced yields averaging 90 
bushels of corn and 30 bushels of wheat 
per acre in the same rotation on the 
gray silt loam soil of the Jennings 
County Experiment Farm near North 
Vernon. 

In the livestock system of farming, 
all the phosphate and about 55 to 60 
per cent of all the potash removed in 
the harvested crops have been returned 
to the soil. The profits over costs, dur- 
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ing this period, have been larger from 
these treatments than from any which 
restored less phosphate and potash to 
the soil. 

In a straight grain systern of farming, 
corn, soybeans, and wheat (with sweet 
clover intercrop), the agronomist points 
out that on the Lafayette farm, yields 
averaging 76 bushels of corn, 30 bushels 
of soybeans, and 36 bushels of wheat 
per acre were produced during the 
same period. The fertilizer used was 
300 pounds of 3-12-12 on wheat, 100 of 
0-12-12 in the corn hill, 60 pounds of 
potash plowed under for corn, and 20 
pounds of nitrogen broadcast on wheat 
in April. Under this system of fertiliza- 
tion, the equivalent of all the phosphate 
and potash removed in the harvested 
grains was also returned to the soil and 
likewise produced larger returns over 
costs than were obtained from compara- 
tive studies where lesser amounts of 
fertilizer were applied. 


Increased Quality of Products Is Answer to the Problem 
(From page 24) 


facts concerning the whimsies of alfalfa, 
“gathered from their replies that the 
important thing was to keep the crop 
so well fed that it could ward off 
disease, and hold its own in competition 
with other grasses.” Then he goes on 
to show that even “if alfalfa got half its 
food from soil reserves, you still would 
have to use a ton each of superphos- 
phate and potash to sustain a 4-ton 
alfalfa crop over a 10-year period.” 

Ten pounds of borax increased a spin- 
ach yield by 6,534 lbs. in Passaic County. 
The grower’s income was increased 
$230 per acre by a small investment of 
time and money. 

Sixty pounds of manganese sulphate 
per acre produced a marked difference 
in quality when applied to a Camden 
County spinach patch last September. 
The manganese deficiency was discov- 


ered by a soil test and was verified by 
a plant-tissue test. 

You have noted that many of the 
instances I have cited call for the use 
of fertilizer materials in excess of the 
usual recommendations. This may be 
comforting to fertilizer salesmen look- 
ing for increased commissions. It may 
be disturbing to producers who feel 
their fertilizer bill is high enough as it 
is. But researchers have apparently un- 
covered enough facts which point to 
the necessity of feeding crops what they 
really need, in order to produce quality 
goods. Producers might well consider 
that increased returns stand ready for 
those who are awake to the significance 
of Scarseth’s statement that in 1945 
“if all the phosphate used in the nation 
went only to corn land, the corn would 
be fairly well fertilized,” and that “re- 
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turning to the soil just the phosphate 
the grain takes off would be supplying 
only half as much as is agronomically 
and economically sound.” “In 
1946,” he says, “we are returning to the 
land only about 2 to 5% of the potash 
lost by crop removal and erosion.” 

“Hunger Signs in Crops,” to borrow 
a title of a very good book, might well 
have been the heading for this dis- 
course, 

Should we overlook these signs? 
This sign language of the plants tells an 
exceedingly significant story. I think 
that we as agricultural agents could well 
spend much more time in the detailed 
study of these hunger symptoms, their 
cause, identification, and remedy, so 
that we can more specifically point out 
to growers the cause and treatment for 
these troubles which they find inter- 
fering with quality production. 

A wealth of research has been done 
on these matters. Experiment Station 
workers, the American Society of 
Agronomy, the National Fertilizer As- 
sociation, processing companies, and the 
U. S. Department of Agriculture have 
brought together a vast store of infor- 
mation of a real practical nature, which 
is simply crying for dissemination 
among a clientele which I believe is 
ready to receive it. 

This information is not for the sole 
edification of the scientists who pro- 
duced it. It has doliar and cents value 
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to growers, to fertilizer men, and event- 
ually to society at large, which, whether 
it knows it or not, has its very existence 
bound up in the profitable production 
of healthy plants. 
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Sugar Beets Require Adequate Soil Aeration 


(From page 10) 


to why it is so essential for adequate 
aeration during the production of su- 
gar beets following the growth of a 
leguminous crop. 


Summary 


The results obtained in this green- 
house experiment suggest that adequate 
aeration of the soil is very necessary for 


the production of sugar beets. Com- 
paction alone of the soil, as used in this 
experiment, was much more detrimen- 
tal than an application of excess water 
alone; but used in combination, the 
effects were even much more pro- 
nounced. Compaction of the soil alone 
and in combination with excess water 
resulted in marked disturbance of the 





TABLE 3, 
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YIELD oF SuGaR BEET Tops. 


Mean! dry weight of sugar beet 


Physical treatment 


Compaction 

. Aeration and compaction. . 

. Excess water 

Excess water and aeration 

. Excess water and compaction...... 

Excess water, aeration, and com- 
paction 


SNS orm Oho 





Average for all treatments 
1 Mean of four replicates. 


normal oxidation and nitrification proc- 
esses which occur in the soil. Inade- 


quate aeration apparently was more in- 
jurious to sugar beets following legumes 
than to beets following corn. 
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Fig. 6. The relative growth of sugar beets in the various cultures of the series is presented for 


comparison. 


Note the striking similarity of growth regardless of previous crop. 
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Efficient Management for Abundant Pastures 


(From page 22) 


the soil and becomes available with late 
summer and fall rains, or may even 
be carried over to the following spring. 


Lime-Phosphate-Potash Supply 
Must Be Maintained 


It is true the increased growth of 
grasses due to nitrogen fertilization will 
quickly use up the supplies of readily 
available phosphate, potash, and lime 
in our soils, and it soon becomes neces- 
sary to use mineral fertilizers on our 
pastures. In fact, we recommend the 
liming of acid pasture lands at the out- 
set. A basic treatment of phosphate 
and potash is also recommended for 
most pasture lands along with the nitro- 
gen fertilizer. The application of from 
300 to 500 pounds per acre of such mix- 
tures as 0-20-10 or 0-20-20 every four 
years is suggested. On the more fer- 
tile pasture lands nitrogen fertilizers 
alone may be used for a period of two 
or three years before it becomes neces- 
sary to replenish the phosphate-potash 
reserves of these soils. 

Nitrogen fertilizers are grass fertili- 
zers and should not be used on pastures 
where clover or other legumes predomi- 
nate. Legumes fix most of their own 
nitrogen. 


Profits Shown in Demonstrations 


Numerous trials and demonstrations 
have been conducted to determine the 
actual returns which can be expected 
from the use of nitrogen fertilizers on 
permanent grassland pastures. In most 
of the demonstrations carried out by 
the writer, the response to treatment 
with nitrogen fertilizers was measured 
in terms of milk production. In these 
demonstrations uniform pasture fields 
were divided in equal halves. One half 
of each was treated with a nitrogen fer- 
tilizer. Records were kept of the num- 
ber of days the cows grazed on each 
half and also the pounds of milk pro- 
duced. 


In the spring of 1945 a demonstra- 
tion was set up on the Wells Himsel 
farm at Paoli (Dane County, Wiscon- 
sin). A 23-acre creek bottom pasture 
was selected. It was divided in half 
with an electric fence. Ammonium ni- 
trate (33°%% nitrogen) was applied at the 
rate of 200 pounds per acre on the west 
half of this pasture. The entire herd 
of 20 dairy cattle was turned into the 
fertilized half on May 19. They were 
rotated back and forth from the fer- 
tilized to unfertilized portions for a 
period of 4 months and 26 days. The 
experiment was terminated October 10. 

The fertilized half was ready for graz- 
ing a good week earlier than the unfer- 
tilized and for the period from May 19 
to the middle of July there was a tre- 
mendous difference in the amount of 
grass on the fertilized as compared to 
the unfertilized half. One notable ob- 
servation made during the July-August 
period was the great difference in weed 
infestation. The unfertilized portion 
became badly infested with white top 
daisy and other weeds. There were 
very few weeds in the fertilized half due 
apparently to the early vigorous and 
rank growth of the grass. This lush 
growth of grass, as well as the weeds in 
this early stage, was grazed off. There 
was a noticeable difference during the 
entire summer in the thickness of the 
turf—the fertilized half produced a 
matted sod where the unfertilized half 
was always thin and sparse. 

Except for a period of 14 days (Sep- 
tember 4 to 18) this 23-acre pasture 
furnished all of the feed for the whole 
herd the entire summer. (During the 
period September 4 to 18 the herd had 
access to a stubble field of new seeding 
clover as a supplement to the feed fur- 
nished from the fertilized half. One- 
half of the milk production was cred- 
ited to the extra feed furnished from 
the field of new seeding clover.) The 


results are shown in Table 1. 
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TABLE 1. RESULTS OF FERTILIZED-PASTURE DEMONSTRATION ON WELLS HIMSEL 
Farm. 


Number of pasture days for entire herd on fertilized area 

Number of pasture days for entire herd on unfertilized area 

Pounds of milk produced while on fertilized half 

Pounds of milk credited to new seeding clover (14 days) (44 of total production 


for period September 4-18) 


Total net pounds of milk credited to fertilized pasture 
Total pounds of milk produced while on unfertilized pasture 


Pounds of milk increase resulting from fertilizer 


Value of 13,221 pounds of milk at $3.25 per cwt 
Value of pasture for 3 heifers, 3 dry cows, and 1 bull (46 days) 


Total value of increased production due to fertilizer 
Cost of ammonium nitrate used on fertilized half 


This and many other demonstrations 
have proven without question that nitro- 
gen fertilizer can be used profitably on 
much of our better permanent pastures 
in Wisconsin. A handsome profit has 
been shown in this demonstration. 
The increase in milk production was 
due not only to the larger amount of 
grass but also to an improvement in 
the quality as well. Analyses for the 
protein content of the grass from each 
area were made in the early stage of 
growth (May 20th). Oven-dried sam- 
ples from the fertilized portion yielded 
23.1% protein as compared to 17.5% 
for the unfertilized grass. Mr. Himsel’s 
cattle grazed the tender, lush, fertilized 
grass with apparent eagerness and rel- 
ish. 

But again I wish to point out that the 
available supply of essential minerals 
(lime, phosphate, and potash) must be 
maintained at reasonable levels in our 
pastures in order that the nitrogen fer- 
tilizers may produce maximum in- 
creases. Adequate supplies of these 
minerals are essential in the synthesis 
and building of the organic constituents 
of the forage produced on these pas- 
tures. In turn, lime and phosphorus 
are important in the animal body- 
building and maintenance functions and 
are needed in abundance by dairy cat- 
tle in the production of milk. Potash 
is said by some authorities to play an 


important role in connection with the 
synthesis of vitamin A. Where these 
mineral elements are lacking in a soil 
the forage will be deficient in them and 
in turn these deficiencies will be re- 
flected in the health of our livestock. 
And so it is important to lime acid pas- 
ture land and apply phosphate and 
potash fertilizers where soil tests indi- 
cate a need for these minerals. 


Summary 


1. The renovation of old established 
grass pastures is the number one prac- 
tice recommended in a long-time pas- 
ture improvement program. The re- 
juvenation of these old pastures can 
be accomplished by the liberal appli- 
cation of lime and mineral fertilizers, 
thorough seedbed preparation, and the 
seeding and establishment of deep- 
rooted legumes and grasses. 

2. The application of nitrogen fer- 
tilizer should be confined to those pas- 
tures where the moisture-holding capac- 
ity is good and where there is a fair 
to good turf to start with. The fertili- 
zation of thin, poor turf on droughty 
or grub-infested pastures is not rec- 
ommended. 

3. Grass pastures will be ready for 
grazing from five to seven days earlier 
in the spring providing the fertilizer is 
applied a good two weeks before 
growth starts. Best results will be ob- 
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tained where the fertilizer is applied 
early. However, fair responses have 
been observed even where applied up 
to the middle of May. 

4, The production of a thick-matted 
turf of rank-growing grasses will choke 
and subdue to a considerable extent the 
growth of weeds such as orange hawk- 
weed, daisies, ragweed, and yarrow. 
(This is especially true where the early 
growth of grasses is grazed off uni- 
formly during the early months of May 
and June.) The early grazing of the 
lush growth of grass is desirable also 
in order that the native white clover and 
other legumes be given opportunity for 
establishment and growth. 

5. The continuous use of straight 
nitrogen fertilizer will eventually de- 
plete the reserves of minerals in the soil 
(lime, phosphorus, and potash). The 
liming of acid pastures is recommended. 
Treatment with phosphate-potash fer- 
tilizers is likewise suggested on fields 
where soil tests show inadequate sup- 
plies of these elements. 


6. Old renovated pastures, where the 
legumes (clovers and alfalfa) have dis- 


This Jersey cow is suffering from a phosphorus deficiency disease known as “Pica.” 
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appeared, will respond generously to 
treatment with nitrogen fertilizer. 

7. The application of nitrogen ferti- 
lizer in the early fall is not recom- 
mended in Wisconsin. Late fall appli- 
cation of nitrogen fertilizers (after 
growth has ceased and just before or 
after freeze-up) is permissible. 

8. Nitrogen fertilizers are not recom- 
mended for pastures where clover or 
other legumes predominate. Legumes 
fix their own nitrogen. 

Pasture improvement through the 
use of nitrogen and mineral fertilizers 
now looms up on the horizon of post- 
war opportunities. We must again be- 
gin to think of low unit cost production. 
I am convinced that there are millions 
of acres of pasture lands in Wisconsin 
and other Midwestern states where the 
application of nitrogen will be found 
highly profitable. We now have in 
this country a great new potential 
source of a protein feed in these syn- 
thetic ammonia plants which were built 
during the war period. This increased 
capacity for the production of fixed 


The soils in 


certain areas of northeastern Wisconsin, where this picture was taken, are known to be extremely 
deficient in available phosphorus. Liberal treatment with mineral fertilizers, such as 0-20-10 or 
0-20-20, is recommended in addition to treatment with nitrogen on such soils. 
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nitrogen added to our normal output 
of ammonia sulphate and other nitro- 
gen fertilizers plus imports of sodium 
nitrate should and will provide farm- 
ers with low-cost nitrogen fertilizers 
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in the years ahead. More abundant 
pastures will give us low cost feed and 
in turn will make possible greater pro- 
duction of low cost milk, meat, and 
other food products. 


Recent South Carolina Studies on Potash with Cotton 


(From page 17) 


of sodium may materially increase the 
yield of cotton where there is a rela- 
tively light application of potash and 
that certain combinations of potassium 
and sodium are as effective as equiva- 
lent quantities of potassium. For ex- 
ample, 30 pounds of potash in combi- 
nation with sodium gave practically as 
high production as the 40 pounds of 
potash alone. The 25-pound applica- 
tion of potash plus a side-dressing of 
nitrate of soda produced a higher yield 
than the 30 pounds of potash without 


sodium nitrate as a side-dressing.” 


In the 600 pounds per acre of 5-10-0 
plus sodium chloride and potassium 
chloride applied in these tests, the 15 
pounds of nitrogen applied as a side- 
dressing was one-half from cottonseed 
meal and one-half from ammonium 
sulphate. Equal poundage of the two 
chlorides was used. 

The plots receiving the equivalent of 
40 pounds of sodium oxide (Na.O) 
from sodium chloride yielded 46 
per cent more seed cotton than 
the plots which did not receive 
sodium chloride or potassium chloride. 
The plots which received the equivalent 
of 25 pounds of Na,O and 15 pounds 


of K,O and the plots which received 
the equivalent of 10 pounds of Na,O 
and 30 pounds of K,O yielded 98 and 
174 per cent more respectively, than the 
plots which received neither Na.O or 
K,O. The 40 pounds of K,O alone re- 
sulted in a 160 per cent increase. 

In his studies of the function of 
plant nutrients, Dr. Cooper has found 
experimental data to indicate definitely 
“that certain mineral nutrients can 
partly replace or supplement each other 
in the nutrition of plants.” On this 
point he says: 

“After supplying the quantity of a 
nutrient such as potassium necessary 
for its specific function, it is possible 
that another similar chemical element 
such as sodium or rubidium may be 
utilized by certain plants in maintain- 
ing a favorable ionic balance in the 
plant and that it will produce approxi- 
mately the same growth response as an 
equivalent amount of additional po- 
tassium. Therefore, where both potas- 
sium and sodium are added in ferti- 
lizers, it is necessary to consider the 
possible growth response from the 
sodium ee the specific requirement 
of the plants for potassium is met.” 


Year-round Grazing 


(From page 26) 


a farmer to do a good job of tearing 
land up and do a better job packing it 
down again, however the benefits of 
the i areal cannot be overempha- 
sized. 


Oats are planted in two ways for 
winter grazing. By one system, oats 
are planted alone to be followed by 
lespedeza in February or March. The 
oats are cut for grain and the lespedeza 
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grazed or cut for hay or seed. With the 
other system, oats and legumes are 
grazed off, cut for hay or seed, and 
followed by Sweet Sudan or grain sor- 
ghum or Alyce clover. 

Legumes to plant with oats include 
crimson clover, vetch, wild winter peas, 
and red clover. Seed crimson clover 
at the rate of 20 pounds to the acre and 
cultipack after oats are drilled. Seed 
25 pounds of vetch or 40 pounds of wild 
winter peas to the acre at the time the 
oats are planted. Cultipack 10 pounds 
of red clover to each acre after oats 
are planted. 

During mild winters legumes give 
plenty of grazing, but they grow best 
in the early spring. Mississippi's best 
early winter grazing crop is oats, Oats 
and legumes can be grazed off, cut for 
hay while oats are in dough stage, or 
left and legume seed and oats harvested. 
After legume and oat crops, summer 
grazing crops can be planted. 

The grazing of oats can be started 
shout October 15 or November 1 when 


they are six inches high. They can be 
grazed through the winter by turning 
livestock on the sod land when the 
ground is wet. Stop grazing oats on 
March 1 and move the livestock to 


clovers or legumes. Top-dress oats 
with 30 pounds of nitrogen for grain, 

Interplant oats alone with 25 pounds 
of lespedeza the last of February or 
the first of March and top-dress with 
30 pounds of nitrogen. Grain produc- 
tion will not be cut by grazing during 
winter. In south Mississippi, Alyce 
clover gives grazing during early win- 
ter and at the same time volunteer win- 
ter peas are coming up in the clover for 
later grazing. The black belt and delta 
areas use winter peas for winter graz- 
ing where farmers let seed volunteer, es- 
pecially in Johnson grass fields. 

Many cotton and livestock farmers 
are planting a legume and oats in cot- 
ton with the last cultivation. They 
plant 75 pounds of oats with either 40 
pounds of winter peas or 25 pounds of 
vetch. 


Spring Grazing 


Spring grazing is clover and legume 
grazing mostly. The season runs from 
March 1 to June 1. Farmers should 
allow a third of an acre for each cow 
for spring grazing. 

The work toward spring grazing is 
done in the fall. The land is prepared, 
mineralized, and seeded. Land should 
be prepared well for clovers. Either 
cultipack it or let rain settle it before 
planting. Inoculate clover seed and 
plant in October on top of the prepared 
seedbed, Plant clovers with wheelbar- 
row seeder or cyclone seeder. 

Clovers are heavy users of the miner- 
als—lime, phosphate, and potash. A 
soil test is the best way to determine the 
minerals needed. Generally clovers 
need 500 pounds of 20 per cent super- 
phosphate, 100 to 200 pounds of pot- 
ash, 2 to 3 tons lime, or 1,000 pounds 
of basic slag in place of the lime and 
phosphate. 

For all sections of Mississippi white 
Dutch clover is best. It makes the 
best growth when it is planted and 
grown alone. To keep a balance of 
grasses and legumes, it is best to plant 
white Dutch with dallis grass or in 
special areas with Italian rye or fescue 
grass. Grasses help in bloat control. 

If one-fourth of the land to be 
planted in white Dutch can be miner- 
alized and renovated each year, a bal- 
ance between clover and grasses can 
be kept and a 4-year supply of minerals 
on the section renovated can be applied. 
Bermuda and carpet grasses tend to 
take charge of clover Felds in Missis- 
sippi in 4 to 5 years. 

Dallis grass can be planted on the 
white Dutch area in October at the 
same time clovers are being planted. 
Drill 15 pounds of good seed before 
running cultipacker for white Dutch 
planting. A successful way to get a 
stand of dallis is to mulch dallis grass 
hay at the rate of 1 ton to 3 acres. By 
protecting white Dutch clover the first 
season, the dallis grass can become 
established. 

Winter grazing of clovers should be 
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confined to established clovers and not 
to newly planted clover. Established 
clover will give oat fields relief during 
the winter. Graze them a few days 
at a time or fit them into rainy weather 
grazing. Start grazing a new clover 
area when it is 4 inches high. 

White Dutch clover is planted 5 
pounds to the acre, hop clover 3 to 5 
pounds, crimson clover 20 pounds, sub- 
terranean clover 3 to 5 pounds, red 
clover 8 to 10 pounds, and black medic 
5 pounds. Other legumes used for win- 
ter and spring grazing are wild winter 
peas and vetch. Winter peas and vetch 
can be grazed on cropland and later 
used as cover crops or used for grazing 
and harvested for seed. 

As a general rule, Mississippi has 
plenty of grazing during the spring sea- 
son. If farmers don’t prepare for good 
summer grazing, they will lose clover 
gains on scant summer pastures. Twice 
during the clover-grazing period, run a 
spike-tooth harrow over the area to 
scatter the manure. If this is not done, 
cows will graze one area closely and 
let the other grow. They leave the 
plants because of an overbalanced con- 
dition in the plant, especially of nitro- 
gen products. 

Sometimes it pays to mow clover to 
keep it from maturing. Clovers do not 
grow after blooming out. The plants 
will keep growing when the old growth 
is mowed off. Most livestock like grow- 
ing plants better than mature plants. 

When cattle are moved from clovers 
to summer pasture, drag the harrow 
again and mow the area to remove any 
mature clover or weeds. This clover 
area will be ready for grazing again 
in 3 or 4 weeks as a summer dallis 
pasture. The nitrate stored by the 
pasture is ideal for dallis grass produc- 
tion. 

Summer Pastures 


An acre should be allowed for each 
animal unit during the summer pasture 
season from June 1 to September. The 
history of pastures is that the summer 
pasture should be the best. Farmers 
today are recognizing that they need to 
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plan and care for their summer pas- 
tures more than any other. The two 
worst enemies of summer pastures are 
lack of moisture and weed growth. 

The permanent pasture for summer 
is dallis following clovers and dallis 
and Bermuda with lespedeza. If this 
area is allowed to get a start while 
livestock are on spring clovers, there 
will be good grazing waiting when 
clover grazing is over. 

The sod pasture which is used for 
planting oats for grazing will be in 
excellent condition for summer pasture. 
Lespedeza interplanted in oats furnishes 
ideal summer grazing. 

Thirty pounds to the acre of Sweet 
Sudan can be planted following winter 
peas or oats and legumes. Nitrate at 
the rate of 30 pounds of nitrogen to 
the acre pays off on Sudan. Sudan can 
be grazed when it is 12 to 18 inches 
high. Control the grazing for best 
results. It is easy to graze dairy cattle 
two hours a day and then turn them 
back to permanent pasture. 

Alyce clover furnishes more grazing 
for south Mississippi than most any 
other plant and fits into the spring 
legume and grain crop rotation. The 
biggest enemies of Alyce clover are 
grass and weeds choking it out before 
the plants get established. Alyce clover 
is planted 30 pounds to the acre. 

Kudzu furnishes good grazing dur- 
ing August and September and helps 
out in conserving soil in sections where 
it grows well. 

Weeds and grass must be controlled. 
One way is to plant on new land or 
land which had a heavy spring legume 
crop. The other is to graze or mow 
the first crop of weeds and grass. The 
mowing machine is one of the best 
tools for pasture improvement. Regular 
mowing controls weeds and keeps 
grasses and clovers balanced. 

Johnson grass in the delta and black 
belt areas furnishes good grazing, 
where established. If winter peas 
grew in the Johnson grass during the 
winter and spring, they added the 
necessary nitrogen. Johnson grass will 
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Dallis grass and white Dutch clover grow well together—the dallis for summer grazing, the white 
Dutch for spring. 


not be profitable if it is not cultivated 
in some way. 

If summer pastures can be given 
a rest during the last of the summer, 
they will give profitable grazing in the 
fall. If they are grazed closely all 
summer, little fall grazing from sum- 
mer pastures can be obtained. 


Fall Pastures 


Fall pastures will be good if the sum- 
mer pastures are treated and managed 
properly. The fall pasture season runs 
from September 1 to November 1. 

Dallis and Bermuda grass put out 
new growth with the first rain in the 


fall. Mow pasture in September to 
get rid of weeds and mature grass. 
Clipping encourages new _ growth. 
Grain sorghum fields furnish some sup- 
plemental grazing in the fall. Corn 
and bean fields, after the corn is harves- 
ted, will also supplement pastures. 

Fall is the ideal time to apply miner- 
als on established stands of grasses and 
clovers. Disk the minerals into the 
soil. 

The secret of plenty of good pasture 
is allowing plenty of land, plenty of 
minerals, along with good preparation 
followed by good management. 


Hacktracking 


(From page 5) 


the Midwest did not savvy the systems 
advocated by this California prophet. 
But it kept the soup stirred just the 
same. 


S THE aforesaid national conference 
met, two chaps came from the Mis- 
sissippi Valley with fire in their eyes. 


These men had been trying to make 
and sell a line of good farm machinery 
at Moline. The implements were all 
right and the farmers liked to use 
them, but hard times and distress pre- 
vented that “fair exchange value” that 
any red-blooded guy must have to keep 
on producing and keep on buying. 
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Beset with credit bothers resulting 
from just this stalemate, these two 
manufacturers of plows and harrows 
began to study ways and means of 
fixing things to enable willing farmers 
to dare risk their investment in bumper 
food production. Unless they found a 
way to untangle this twisted mess, 
farm machinery warehouses would be 
too full for comfort and dealers would 
quit business. 

Instead of blasting their ideas into 
the stubborn and conservative confer- 
ence going on, these two men wheedled 
cabinet members and the farm bloc 
contingent into listening to their pro- 
posals. So in a long series of executive 
sessions largely devoid of newspaper 
eavesdropping, George N. Peek and 
General Hugh S. Johnson laid their 
case before some sympathetic minds. 
Later some economists took a look at 
the implement men’s program, and 
the first drafts of proposed laws to 
sketch out their dreams were written 
in the Department of Agriculture in 
1923. Most of this backstage stuff 
went on with less fanfare and whoop- 
tedoo than would be possible today, 
when most newshawks scent a keen 
story in every angry farm confab. 

All that need be said further re- 
garding the Peek-Johnson-Wallace brain 
child is that the gist of its conception 
of remedies for stagnant agriculture 
was embodied in successive drafts of 
the laws enacted and then vetoed by 
President Coolidge. As everybody 
knows, the Congressional godfathers 
were Senator Charles L. McNary of 
Oregon and Representative Gilbert N. 
Haugen of Iowa. Possibly this original 
brief foreshadowing McNary-Haugen 
bills, as presented to the Farm Bureau 
by Peek & Johnson, may yet become a 
sort of Magna Charta to indicate a 
buried past in farm economics and the 
dawn of an entirely new commercial 
phase of farming. 


BOUT a decade later I was asso- 
ciated with many of the men who 
supported movements of a “radical” 


Betrer Crops WitH Prant Foop 


nature in regard to changing agricul- 
ture. The list includes both George 
Peek and Hugh Johnson (AAA and 
NRA chiefs, respectively) as well as 
Charles J. Brand, M. L. Wilson, Chester 
Davis, and the second Secretary Wal- 
lace. Indeed in the days just referred to, 
almost all farm folks had become some- 
what “radical,” because any kind of 
action was far better than taking it on 
the chin while lying down. Washing- 
ton was full of foment and lather, and 
the government was the court of last 
resort. It was the last place of mutual 
faith, next to Heaven and the Promised 
Land, and everybody and his brother 
who were in trouble rushed to the banks 
of the Potomac—where: nothing was 
“quiet.” 

The McNary-Haugen bills really out- 
lined a minimum of real interference 
with existing agencies and aimed only 
at the separation of exportable crop 
surpluses so as to bring domestic farm 
income in line with a ratio of fair ex- 
change value. Operations, as the bills 
proposed, were to be self-financed by 
collection of an equalization fee levied 
upon the first sale by farmers or the 
first processing of the various com- 
modities named. 

Support for these principles gained 
headway slowly and was most notice- 
able within the inner circle of the De- 
partment of Agriculture and the farm 
bloc. Opposition to any new drive 
for a different deal in meeting a farm 
crisis came from the agricultural col- 
leges, old-line economists, and the in- 
dustrial East as a body. Gradually, 
strength in support of positive action 
along new pathways developed among 
the state units of farm organizations 
and finally took form in the national 
conventions of those groups. 

However, even the proponents of this 
departure from customary legislation 
did not see everything as clearly as 
they might. No effective protest came 
from the “radical” farm leaders suf- 
ficiently strong to prevent the enact- 
ment of the injurious tariff laws of 
1929. The rates still further aggravated 
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. the isolated situation of this country 
just at a time when we had become 
the world’s biggest money lender and 
source of handouts galore. 


ATER during the period when the 
Agricultural Adjustment Adminis- 
tration was taking shape, I heard some 
of these same leaders explain that the 
funds to be raised by processing taxes 
to pay farm benefits were merely a 
form of protective tariff for agricul- 
ture. No move was made then or 
during a few subsequent years by New 
Deal farm spokesmen to modify the 
tariff wall, until the theory of reciprocal 
trade agreements bobbed up. Even 
the use of Section 32 revenues from 
parts of the import duties as a means 
of “dumping” surplus was adhered to. 
During the ferments of 1924-28, the 
gains made by legislation mostly 
amounted to the Capper-Volstead law 
to clear cooperatives of risks under 
antitrust lawsuits, and the Federal In- 
termediate Credit Act which did not 
fully meet the pressing short-term credit 
needs of agriculture. 


OME crazy-cat bills held the lime- 
light awhile, too. From the des- 
perate spring wheat belt came the pro- 
posal to use Federal funds to encourage 
and assist grain growers of the plains to 
shift over into dairying—the stability 
of the “cow, the hog, and the hen” 
being laid before many audiences mean- 
while. A national conference was called 
in 1924 to give this thing an airing, 
with the thought that diversification 
should be subsidized. This and the 
hiking of the wheat tariff by the Presi- 
dent by 12 cents a bushel accomplished 
simply zero, with all that such tempera- 
ture means. 

Guiding the thought and seeking the 
legislation of the times were the Amer- 
ican Council of Agriculture, set up at 
St. Paul in a session many of us scribes 
attended, and the Executive Committee 
of Twenty-Two, created at a gover- 
nors’ council of farming states, who 
deliberated in Des Moines in January 
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1926. That year also marked new 
unity between the West and the South, 
crystallized at a Memphis convention. 
The late Frank O. Lowden of Illinois 
favored giving a free hand to coopera- 
tives in achievement of farm salvation. 
This idea was not acceptable to the 
American Council of Agriculture folks, 
who felt at least that co-ops would not 
be able to maintain a fair price level 
at home and also handle exportable sur- 
plus. Meanwhile, the axe of adversity 
had cut handsome nicks in the dairy 
income, too, and the boys who had 
called for a shift from wheat to milk at 
government expense took a red-faced 
bow. 

Just when things got thickest the fair- 
haired city slickers took a valiant hand. 
They were accompanied in their flights 
of oratory by some Land-Grant college 
pronouncements, none of which struck 
oil. 

So in 1926 the ultra-conservatives 
awoke to the end of their gamble on 
revyjving farming by doing nothing. 
They published a neat little red-covered 
book on the Agricultural Problem in 
the United States, replete with graphs 
and charts and sermonizing. The re- 
port was financed by the United States 
Chamber of Commerce and the Na- 
tional Industrial Conference Board, all 
of which had its purpose because it 
lent strength to some kind of action 
even if the first attempt did not pan 
out perfectly. 

To make a long story shorter, the 
Agricultural Marketing Act of 1929 
became effective, just on the eve of 
the great panic in stocks. By its terms 
the Federal Farm Board undertook to 
encourage cooperative marketing asso- 
ciations and set up stabilization corpora- 
tions owned by them. To unify the 
process with Federal loans, the Board 
had a revolving fund at its disposal 
amounting to half a billion dollars (just 
a little more than the potato crop sup- 
port price deal has cost since then). 

So heavy were the eventual losses 
taken by the Board through accumu- 
lated surplus in cooperative storages 
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under their protecting wing that some 
of the members insisted that gains 
secured by withholding surplus supplies 
from the open market could be realized 
only in case farm production could be 
held down in line with actual home and 
foreign demand. But foreign loans 
had ceased and the export outlets 
were nil. 

Dovetailing into this bitter but valu- 
able experience was the conception by 
a small group of folks of what was 
then called the “domestic allotment 
plan.” Chief sponsors of it were 
Chester Davis, John D. Black of Har- 
vard, M. L. Wilson, now Director of 
Extension, and W. J. Spillman, an old 
employe of the Department of Agri- 
culture. It bore no direct fruit itself 
as such but had much to do with the 
terms written into the 1933 version of 
the Agricultural Adjustment Act. Just 
a phrase or two is all the space avail- 
able to explain it here: 


HE part of the crop which farngers 
could sell in the domestic market 
was called the “domestic allotment,” on 
which they were to receive certificates 
covering the full amount of their own 


share. To move any commodity into 
domestic consumption, processors must 
cover the amounts offered for sale to 
them with certificates bought from the 
farmers. The increased return was to 
result from the fact that the producer 
got the world price plus the proceeds 
from the sale of his certificates. Later 
on the Hope-Norbeck bill of 1932 cut 
out the certificates and provided for 
cash benefit payments to be realized by 
means of a processing tax, with limita- 
tion required on production within the 
domestic allotment figure. 

Experience under the Agricultural 
Adjustment Act and the Hoosac Mills 
case decision that outlawed processing 
taxes led to the makeshift patchwork 
piece known as the Soil Conservation 
and Domestic Allotment Act of 1938. 
Conditional payments took the place 
of benefits and direct money from the 
Federal treasury replaced the processing 


BetTrer Crops WitH Piant Foop 


taxes. Right here there appears a new 
angle to the whole farm-and-govern- 
ment relationship. Direct personal pay- 
ments made from the public treasury 
in large volume to a class of citizens 
for special reasons of public welfare 
became established on statute books and 
bolstered by precedent. 

Out of this has come much of the 
dither and doubt we face. Principles 
and justice are one thing and ways to 
bring them to pass with no harm to 
either consumers or producers are an- 
other thing. How to make it possible 
for farmers to dare to produce abun- 
dantly and produce the proper kinds of 
foods most needed without having 
things get lopsided or clear out of con- 
trol is still a $64 question and will be 
for some time. 

The principle of making direct treas- 
ury payments has been established, but 
in 1946 records show that farm cash 
income from marketings far outweighed 
all the government largesse then ex- 
tended. That is, for every $24 of farm 
income last year only about 85 cents 
came in the form of direct individual 
payments from the treasury. To be 
sure, the other less direct government 
aid came through loans and support 
price operations under the Steagall 
Amendment. That these are far from 
fool-proof and that they often work 
hardships on segments of the farm in- 
dustry beyond any benefits accruing to 
the ones that are most adaptable have 
been clearly stated in recent reports. Of 
course, the parity formula is the hurdle 
to be surmounted. It’s what makes 
for this inequality. 


T’S QUEER, too, about subsidies. 
Originally, many of the farm spokes- 
men were against them, then gradually 
accepted them and even clamored for 
them. Few of these remain, it is true, 
but with some pressure of circumstances 
they could happen again. 

Planned economy such as that which 
went awry in the potato salvage pro- 
gram this season and last could strike 
a blow at the heart of any well-con- 
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sidered, long-time approach to future 
stability. Meanwhile to blame it all on 
the unfortunate people obliged to carry 
on the details of some cumbersome 
project like that in the name of the 
government and to thereby encourage 
reckless speculation in food production 
by a class of non-farmers who let Uncle 
Sam hold the sack are, to say the least, 
demoralizing. 

No, it is not all quiet on the Potomac 
yet. To be guilty of a pun, we still 
have “Hope,” and as he and his col- 
leagues think, so goes the Nation. 


Ladies, Be Seated! 


Two glamour girls boarded a 
crowded streetcar, and one of them 
whispered to the other: “Watch me 
embarrass a seat from one of the men!” 

Pushing her way through the 
standees, she bore down on a gentle- 
man who looked substantial and em- 
barrassable. 

“My dear Mr. Brown,” she gushed 
loudly. “Fancy meeting you on the 
car. Am I glad to see you. Why 
you're almost a stranger. My I’m 
tired!” 

The sedate gent looked up at the 
girl, whom he’d never seen in his life 
before, and as he rose, said pleasantly 
and for all to hear: “Sit down, Bertha, 
my girl. Don’t often see you out on 
washday. No wonder you're tired. 
By the way, don’t deliver the washing 
till Wednesday. My wife is going to 
the district attorney’s office to see 
whether she can get your husband out 
of jail!” 


Just Can't Happen 


The Georgia election board was 
counting ballots. A Republican ticket 


showed up. Not finding anything 
wrong with it, the board put it aside 
as suspicious only. After several hours 
a second Republican ballot showed up. 
This was going too far. The judge 
said: “The son-of-a-gun voted twice. 
Throw ’em both out.” 


Time Proven LaMotte 
Soil Testing Apparatus 


LaMotte Soil Testing Service is the 
direct result of 26 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi- 
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil with proper interpretation to com- 
pensate for any special soil conditions 
encountered. 

Methods for the following are avail- 
able in single units or in combination 
sets: 

Ammonia Nitrogen tron 

Nitrate Nitrogen pH (acidity & alka- 
Nitrite Nitrogen linity) 

Available Potash Manganeses 
Available Phosphorus Magnesium 
Chlorides Aluminum 

Sulfates Replaceable Calcium 


Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units. 


LaMotte Morgan 
Soil Testing Outfit 


makes it a simple matter to deter- 
mine accurately the pH value or to 
know “how acid or how alkaline’ your 
soil is. It can be used on soils of any 
texture or moisture content except 
heavy, wet clay soil. Complete with 
LaMotte Soil Handbook. 


Price $10.00 
f.o.b. Towson 


LaMotte Chemical 
Products Co. 
Dept. BC Towson 4, Md. 





VANITY FAIR 


Small “Shine your shoes, 
Mister?” 

Grouch: “No!” 

Small Boy: “Shine your shoes so 
you can see your face.in them?” 


Grouch: “NO!” 
Small Boy: “Coward!” 


Boy: 


The actress married a director, longed 
for children and didn’t have any. So 
she divorced him and married a pro- 


ducer. 
* *- + 


SUPERSALESMAN 


“Henderson is our best salesman— 
that guy could sell anything.” 

“That so?” 

“Well, yesterday a widow came in to 
buy a suit in which to bury her hus- 
band, and he sold her one with two 
pairs of pants.” 


PROGRESS 


Evolution of a man’s ambition: 
To be a circus clown. 

To be like dad. 

To be.a fireman. 

To do something noble. 

To get wealthy. 

To make ends meet. 

To get the old-age pension. 


* * * 
There was a Romeo who said that he 
didn’t care for his girl’s bathing suit, 


and then added, “But outside of that 
she’s all right.” 


With graceful feet, a maiden sweet was 
tripping the light fantastic; 

Then she suddenly tore for the dressing 
room door— 

You can’t trust this wartime elastic. 


DEFINITION 


One wife to another: “My husband 
is an efficiency expert in a large office.” 
“What does an efficiency expert do?” 
“Well, if we women did it, they’d 
call it nagging.” 
* * * 

“T hear Marge broke up with Tom. 
Is she keeping those swell love letters 
he wrote her?” 

“Well, yes and no. To be a little 
more exact, they’re keeping her.” 


* * * 


When:a man says he’s the boss in his 
family, he'll lie about other things, too. 


* * * 


MEANT IT TO LAST 


A shy lad wanted to marry the girl, 
but he felt he would choke if he tried to 


mention the words, “marry” or “mar- 
riage” to her. So, after giving much 
thought to the problem, he asked her 
in a whisper one evening, “Julia, how 
would you like to be buried with my 
people?” 


* * * 


We heard a woman say that she felt 
better and looked younger, now that 
she was taking care of her feet instead 
of her face. 





Need for— 


BORON IN AGRICULTURE 


Authorities have recognized that the depletion of 
Boron in soil has been reflected in limited production 
and poor quality of numerous field and fruit crops. 


Outstanding results have been obtained with the 
application of Borax in specific quantities or as part 
of the regular fertilizer mix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc. 


The work of the State Agricultural Stations and 
recommendations of the County Agents are steadily 
increasing the recognition of the need for Boron in 
agriculture. We are prepared to render every prac- 
tical assistance. 


Borax is economical and very little is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office. 


PACIFIC COAST BORAX COMPANY 
NEW YORK CHICAGO LOS ANGELES 


20 Mule Team. Reg. U. S. Pat. Off. 





AVAILABLE LITERATURE 


The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts. 


Circulars 


Tomatoes (General) 
Asparagus (General) 
Vine Crops (General) 


Sweet Potatoes (General) 
Better Corn (Midwest) and (Northeast) 


Reprints 


N-9 Problems of Feeding Cigarleaf Tobacco 

F-3-40 When Fertilizing, Consider Plant-food 
Centent of Crops 

S-5-40 What Is the Matter with Your Soil? 

II-12-42 Wartime Contribution of the Ameri- 
can Potash Industry 

H-2-43 Plant Food for Peach Profits 

J-2-43 Maintaining Fertility When Growing 
Peanuts 

Y-5-43 Value & Limitations of Methods of 
Diagnosing Plant Nutrient Needs 

FF-8-43 Potash for Citrus Crops in California 

A-1-44 What's in That Fertilizer Bag? 

H-2-44 Efficient Fertilizers for Potato Farms 

AA-8-44 Florida Knows How to Fertilize 
Citrus 

CC-8-44 Soil Fertility’s Effect on Asparagus 

eae Leaf Analysis—A Guide to Better 

rops 

P-3-45 Balanced Fertility in the Orchard 

R-3-45 Higher Corn Yields for North Caro- 
lina 

Z-S-45 Alfalfa—the Aristocrat 

DD-5-45 A Case of Combined Potassium and 
Boron Deficiencies in Grapes 

GG-6-45 Know Your Soil 

LL-8-45 Fertilizing for Better Soybeans in 
North Carolina 

MM-8-45 Red Clover Suggests Shortage of 
Potash 

00-8-45 Potash Fertilizers Are Needed on 
Meany Midwestern Farms 

PP-10-45 More Vegetables for Less Money 

QQ-10-45 A Little Boron Boosts Sweet Potato 
Yields 

TT-10-45 Kudzu Responds to Potash 

YY-11-45 Potash—In War and Peace 

ZZ-11-45 First Things First in Soil Fertility 

BBB-12-45 Success with Blueberries 

CCC-12-45 Poor Soils—Poor People 

A-1-46 Crop Production Horizons 

B-1-46 Potash Increases Tomato Yield and 
Quality 

D-1-46 A New Legume for the South—wWild 
Winter Peas 

E-1-46 The Sources of Potash for Flue-cured 
Tobacco 

H-2-46 Plow-sole Placed Plant Food for Bet- 
ter Crop Producticn 

J-2-46 Correcting Potash Deficiency in Grow- 
ing Corn 

N-3-46 Sweet Potatoes Are Proving New Gold 
for the South 

O-3-46 Fertilizer Placement for Corn in Ken- 
tucky 

P.3-46 The Story of Potash 

Q-4-46 Potash Treatment Makes Better Sweet 
Clever 

R-4-46 Alfalfa in Mississippi Decreased as 
Seil Fertility Declined 

S-4-46 Plow-under Fertilizer Ups Corn Yields 

T-4-46 Potash Losses on the Dairy Farm 


W-4-46 Muck Soils Produce Quality Sweet 
Cern for Canning 

X-4-46 Potash Pays Good Dividends in Leui- 
siana 

Y-5-46 Learn Hunger Signs of Crops 

Z-5-46 I Saw It Happen in the Soil-testing 
Laboratory 

AA-5-46 Efficient Fertilizers Needed for Profit 
in Cotton 

BB-S-46 The Soil Is Our Heritage 

CC-5-46 Corn Production in Mississippi 

EE-6-46 Dynamic Sassafras Soils 

FF-6-46 The Newest Potato Pest—Golden 
Nematode 

HH-6-46 Mistakes Versus Essentials of 
Pond Management for Fish 

II-6-46 Pastures in Mississippi 
Profits 

LL-8-46 Trends in the Use of Major Plant 
Foods 

MM-8-46 For Farms and Game Preserves— 
Bicolor Lespedeza 

NN-10-46 Soil Testing—A Practical Aid te 
the Grower & Industry 

OO-10-46 Soil Aeration Affects 
Needs 

PP-10-46 The 
People 

QQ-10-46 Tip-burn-like 
Greenhouse Lettuce 


Produce 


Fertilizer 
Feed 


Burtons Farm _ to 
Condition in 


Corrected by 


Borax 

RR-10-46 Tropical Kudzu 

SS-10-46 The Use of Caley Peas in Ala- 
bama’s Black Belt 

TT-11-46 Mechanical Production of Cotton in 
the Yazoo Mississippi Delta 

UU-11-46 Fertilizer Inequalities . . . Can 
They Be Corrected? 

VV-11-46 Using Potash in Soil Conservation 

WW-11-46 Soil Requirements for Red Clover 

XX-12-46 Farm Mechanization in Relation 
to Cotton Quality and Marketing 

YY-12-46 How Guernsey Calves Helped Solve 
a Feed & Crop Fertilization Problem 

ZZ-12-46 Alfalfa—A Crop to Utilize the 
South’s Resources 

AAA-12-46 A Discussion of Soil Analyses on 
the Forested Coastal Plain, Bottom- 
land Coast Prairie, & Cross Timbers 
of Texas 

BBB-12-46 Fertilizing & Cropping Systems 
for Flue-Cured Tobacco 

CCC-12-46 Hugh Bennett’s Homecoming 

A-1-47 Fertilizing Vegetables by Applying 
Fertilizer to Preceding Cover Crop 

B-1-47 The Use of Dipicrylamine in Tissue 
Testing for Potash 

C-1-47 Potash Meets Its Responsibilities 

D-1-47 Good Pastures Conserve and Pay 

E-1-47 Farm Security Administration Gave 
Me My Start 


THE AMERICAN POTASH INSTITUTE 


1155 16TH STREET, N. W. 


WASHINGTON 6, D. C. 





PASTURES are 
CASH CROPS 


PASTURES can be made the 
most profitable land on the live- 
stock farm. Well-managed and 
properly-fertilized pastures often 
yield four to five times as much 
succulent, green, nutritious forage 
as the same land would yield with- 
out fertilizer and good manage- 


ment. 

Early and liberal application of 
pasture fertilizer helps grasses 
and legumes to make quick, vig- 
orous growth, rich in proteins, 
minerals, vitamins and other nu- 
trients. Grazing this high-quality, 
appetizing, green forage, dairy 
cows increase milk production 
and meat animals rapidly put on 
valuable weight. 


VIRGINIA-CAROLINA CHEMICAL CORPORATION 


Richmond, Va. « Norfolk, Va. © Greensboro, N.C. ¢ Wilmington, N.C. 
Columbia, S.C. « Atlanta,Ga. * Savannah,Ga. * Montgomery, Ala. 
Birmingham, Ala. « Jackson, Miss. « Memphis, Tenn. ¢ Shreveport, La. 
Orlando, Fla.°E St.Louis, Ill. «Baltimore, Md. Carteret, N. J. «Cincinnati, 0. 


The abundant use of fertilizer 
on i not only yields more 
and better grazing, it also furn- 
ishes many extra grazing days— 
spring, summer and fall. By pro- 
ducing extra yields of low-cost, 
high-quality green feed which 
animals can harvest, pasture ferti- 
lizer saves labor and greatly re- 
duces expensive barn feeding. 
And the good ground cover of 
grasses and legumes protects the 
soil from erosion. 

Virginia-Carolina Chemical 
Corporation has been a leader in 
the manufacture of better pasture 
fertilizers, for many years. There 
is a V-C Fertilizer for every crop 
on every soil on every farm. 


\ Ves & Make the 
“Wy L ZERS good earth 


better! 








THE PLANT 
OPEARS 


new four-reel series of 16 mm., sound, color 
- films which may be booked independently 
or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence: 


THE PLANT SPEAKS THRU DEFICI- 
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.) 


THE PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.) 


THE PLANT SPEAKS THRU TISSUE 
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.) 


THE PLANT SPEAKS THRU LEAF AN- 
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.) 





























We shall be pleased to loan these films to agri- 
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or- 
ganizations, and members of the fertilizer trade. 








OTHER 16MM. COLOR FILMS AVAILABLE 
FOR TERRITORIES INDICATED 


Potash from Soil to 











Potash in Southern Agri- 














culture (South) Plant (West) 
In the Clover (North- Potash Deficiency in 
east) Grapes and Prunes 
Bringing Citrus Quality (West) 
to Market (West) New Soils from Old 
Machine Placement of (Midwest) 
Fertilizer (West) Potash Production in 
Ladino Clover Pastures America (All) 
(West) Save That Soil (All) 
Borax From Desert to Farm (All) 






IMPORTANT 
Requests should be made well in f 
advance and should include infor- | 
mation as to group before which 
the film is to be shown, date of ex- 
hibition (alternative dates if pos- 
sible), and period of time of loan. 


American Potash Institute 


1155 Sixteenth Street 
Washington 6, D. C. 
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